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P 
Protocol for the Application Air Monitoring 

of Aldicarb 
In Fresno County During March, 1997 

I. Introduction 

At the request of the California Department of Pesticide Regulation (DPR), (April 3, 1996 
Memorandum from John Sanders to George Lew) the Air Resources Board (ARB) staff will 
determine airborne concentrations of the pesticide aldicarb (2-methyl-2- 
[methylthiolpropionaldehyde 0-methylcarbamoyloxime) over a 72 hour source impacted 
monitoring program at an agricultural application site. This monitoring will be done to fulfill 
the requirements of AB 1807/3219 (Food and Agricultural Code, Division 7, Chapter 3, 
Article 1.5) which requires the ARB “to document the level of airborne emissions . . . . of 
pesticides which may be determined to pose a present or potential hazard...” when 
requested by the DPR. The monitoring program will be conducted in Fresno County. 

The draft method development results and “Standard Operating Procedures for the Analysis 
of Aldicarb in Ambient Air” (contracted to the California Department of Food and 
Agriculture, Center for Analytical Chemistry (CDFA)) are not included in this protocol but 
will be included in the draft report. 

II. Chemical Prooerties of Aldicarb 

P 
Aldicarb (CAS: 116-063) is a colorless crystalline solid with a faint sulfurous odor. Aldicarb 
has a molecular formula of C7H,4N202S, a molecular weight of 190.27, and a specific 
density of 1 .195 at 25°C. It has a water solubility of 6.0 g/L at 25 “C, a Henry’s Constant 
of 1.45 x 1 OS9 atm*m3/mol at 20-25 “C, and a vapor pressure of 3.47 x 1 Om5 mmHg at 25 
“C. Aldicarb is miscible with most organic solvents. 

In soil, aldicarb is rapidly converted to aldicarb sulfoxide in the presence of oxidizing agents 
and microorganisms. Further oxidation to the sulfone by microorganisms occurs at a slower 
rate. Mineralization was more rapid in aerobic surface soils than either aerobic or anaerobic 
subsurface soils; aldicarb degrades rapidly in aerobic silty clay loam soils releasing carbon 
dioxide. Reported soil half-life (t,,2) ranges from 7 to 70 days. In water, the reported 
hydrolysis half-lives range from 175 to 245 days. In plants, with the exception of cotton, 
aldicarb is rapidly metabolized to aldicarb sulfoxide, sulfone, and water-soluble 
noncarbamate compounds. Aldicarb sulfoxide is highly soluble, acts systemically on the 
plant, and is lo-20 times more active as a cholinesterase inhibitor than the parent 
compound. 

The acute oral LD,, of aldicarb for rats ranges from 650 to 930 pg/kg. The LC,, (96 hour) 
of aldicarb for rainbow trout is 0.88 mg/L, and for bluegill sunfish is 1.5 mg/L. The LC& (72 
hour) for bluegill sunfish is 100 pug/L. Aldicarb has entered the risk assessment process at 
DPR under the Birth Defect Prevention Act of 1984 (SB950) primarily because of its 
cholinesterase inhibition. 
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Samples will be collected by passing a measured volume of ambient air through XAD-2 
resin. The exposed XAD-2 resin tubes (SKC #226-30-06) are stored in an ice chest (dry ice) 
or freezer until desorbed with 3 ml of ethyl acetate. The flow rate will be accurately 
measured and the sampling system operated continuously with the exact operating interval 
noted. The resin tubes will be protected from direct sunlight and supported about 1.5 
meters above the ground during the sampling period. At the end of each sampling period, 
the tubes will be capped and placed in culture tubes with an identification label affixed. 
Any aldicarb present in the sampled ambient air will be captured by the XAD-2 adsorbent. 
Subsequent to sampling, the sample cartridges will be transported on dry ice, as soon as 
reasonably possible, to the California Department of Food and Agriculture laboratory for 
analysis. The samples will be stored in the freezer (-20 C) or analyzed immediately. 

A sketch of the sampling apparatus is shown in Attachment A. Calibrated rotameters will 
be used to set and measure sample flow rates. Samplers will be leak checked prior to and 
after each sampling period with the sampling cartridges installed. Any change in the flow 
rates will be recorded in the field log book. The field log book will also be used to record 
start and stop times, sample identifications and any other significant data. 

Aoplication Monitoring 

The use pattern for aldicarb suggests that application-site monitoring may be conducted 
during the week of March 24, 1997 in Fresno County, and that the application be 
associated with cotton. Due to the extensive use of aldicarb during this period, care should 
be taken so that other applications to nearby fields during the sampling period do not affect 
sample collection. A three day monitoring period should be established with sampling times 
as follows; (where the first sample is started at the start of application) application + 
1 hour, followed by one 2-hour sample, one 4-hour sample, two 8-hour samples and two 
24-hour samples. A minimum of four samplers should be positioned, one on each side of 
the field. A fifth sampler should be collocated at one position. Ideally samplers should be 
placed a minimum of 20 meters from the field with a sampling intake approximately 1.5 
meters above the ground. Prior to application, background samples will be taken to 
establish if any aldicarb is detectable. Since aldicarb is extensively used in the area, 
background samples should collect enough volume (either 12 hours at 15 liters/min., or a 
shorter period with a higher volume pump) to permit a reasonable minimum detection level. 
A meteorological station will be set up to determine wind speed and direction. This station 
will continue to operate continuously throughout the sampling period collecting data at a 
minimum of 15 minute intervals using a data logger. ARB staff will note the degree of cloud 
cover at the start of application and whenever sample cartridges are changed. Air samples 
will be collected with XAD-2 resin using battery powered pumps capable of flows of 
approximately 4 liters per minute. 

The sampling location for the application monitoring has not yet been determined. The site 
will be chosen with close coordination between ARB staff, the Fresno County Agricultural 
Commissioner’s office and local pesticide applicators. 
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IV. Analv& 

The method development results and “Standard Operating Procedures for the Analysis of 
Aldicarb in Ambient Air” are not included in this protocol but will be included in the draft 
report. 

V. mtv Ass- 

Field Quality Control for the ambient monitoring will include: 1) Five field spikes (sample 
environmental and experimental conditions as those occurring at the time of ambient 
sampling) will be prepared and spiked at five different levels. The field spikes will be 
obtained by sampling ambient air at the background monitoring site for 24 hour periods at 4 
L/minute. 2) Five trip spikes will be prepared and spiked at five different levels. 3) 
Replicate samples will be taken for five dates at each sampling location. 4) Trip blanks will 
be obtained at each of the five sampling locations. 

A chain of custody sheet will accompany all samples. Rotameters will be calibrated prior to 
and after sampling in the field. 

VI. Personnel 

ARB personnel will consist of Kevin Mongar (Project Engineer) and an Instrument 
Technician. 

-4- 
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FIGURE 1 

FIELD SAMPLING APPARATUS 

Resin holder ;c 
vlth foil cover 

Flow control 
vzlvo 

= 
( 

. 

. ’ 
I 

- train support 

Approximately 
1.5 meters 



State of California 
California Environmental Protection Agency 

AIR RESOURCES BOARD 

Protocol for the Ambient Air Monitoring 
of Aldicarb 

In Fresno County During April, 1997 

Engineering and Laboratory Branch 

Monitoring and Laboratory Division 

Project No. C97-004 

Date: March 18, 1997 

APPROVE : 
P 

Gskge Le&, Chief 
Engineering and Laboratory Branch 

This protocol has been reviewed by the staff of the California Air Resources Board and 
approved for publication. Approval does not signify that the contents necessarily reflect the 
views and policies of the Air Resources Board, nor does mention of trade names or 
commercial products constitute endorsement or recommendation for use. 

08 



Protocol for the Ambient Air Monitoring 
of Aldicarb 

In Fresno County During April, 1997 

I. Introduction 

At the request of the California Department of Pesticide Regulation (DPR), (April 3, 1996 
Memorandum from John Sanders to George Lew) the Air Resources Board (ARB) staff will 
determine airborne concentrations of the pesticide aldicarb (2-methyl-2- 
[methylthiolpropionaldehyde 0-methylcarbamoyloxime) over a six week ambient monitoring 
program in areas frequented by people. This monitoring will be done to fulfill the 
requirements of AB 1807/3219 (Food and Agricultural Code, Division 7, Chapter 3, Article 
1.5) which requires the ARB “to document the level of airborne emissions . . . . of pesticides 
which may be determined to pose a present or potential hazard...” when requested by the 
DPR. The monitoring program will be conducted in Fresno County. 

The draft method development results and “Standard Operating Procedures for the Analysis 
of Aldicarb in Ambient Air” (contracted to the University of California, Davis (UCD)) are not 
included in this protocol but will be included in the draft report. 

II. Chemical Properties of Aldicarb 

Aldicarb (CAS: 1 16-063) is a colorless crystalline solid with a faint sulfurous odor. Aldicarb 
has a molecular formula of C,H,,NPOzS, a molecular weight of 190.27, and a specific 
density of 1 .195 at 25°C. It has a water solubility of 6.0 g/L at 25 “C, a Henry’s Constant 
of 1.45 x 10’ atmsm3/mol at 20-25 “C, and a vapor pressure of 3.47 x 1 O5 mmHg at 25 
“C. Aldicarb is miscible with most organic solvents. 

In soil, aldicarb is rapidly converted to aldicarb sulfoxide in the presence of oxidizing agents 
and microorganisms. Further oxidation to the sulfone by microorganisms occurs at a slower 
rate. Mineralization was more rapid in aerobic surface soils than either aerobic or anaerobic 
subsurface soils; aldicarb degrades rapidly in aerobic silty clay loam soils releasing carbon 
dioxide. Reported soil half-life (t,,2) ranges from 7 to 70 days. In water, the reported 
hydrolysis half-lives range from 175 to 245 days. In plants, with the exception of cotton, 
aldicarb is rapidly metabolized to aldicarb sulfoxide, sulfone, and water-soluble 
noncarbamate compounds. Aldicarb sulfoxide is highly soluble, acts systemically on the 
plant, and is IO-20 times more active as a cholinesterase inhibitor than the parent 
compound. 

The acute oral LD,, of aldicarb for rats ranges from 650 to 930 ,uglkg. The LC,, (96 hour) 
of aldicarb for rainbow trout is 0.88 mg/L, and for bluegill sunfish is 1.5 mg/L. The LC,, (72 
hour) for bluegill sunfish is 100 pg/L. Aldicarb has entered the risk assessment process at 
DPR under the Birth Defect Prevention Act of 1984 (SB950) primarily because of its 
cholinesterase inhibition. 
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c Ill. &rnolinq 

Samples will be collected by passing a measured volume of ambient air through XAD-2 
resin. The exposed XAD-2 resin tubes (SKC #226-30-06) are stored in an ice chest (dry ice) 
or freezer until desorbed with 3 ml of ethyl acetate. The flow rate will be accurately 
measured and the sampling system operated continuously with the exact operating interval 
noted. The resin tubes will be protected from direct sunlight and supported about 1.5 
meters above the ground during the sampling period. At the end of each sampling period, 
the tubes will be capped and placed in culture tubes with an identification label affixed. 
Any aldicarb present in the sampled ambient air will be captured by the XAD-2 adsorbent. 
Subsequent to sampling, the sample cartridges will be transported on dry ice, as soon as 
reasonably possible, to the California Department of Food and Agriculture laboratory for 
analysis. The samples will be stored in the freezer (-20 C) or analyzed immediately. 

A sketch of the sampling apparatus is shown in Attachment A. Calibrated rotameters will 
be used to set and measure sample flow rates. Samplers will be leak checked prior to and 
after each sampling period with the sampling cartridges installed. Any change in the flows 
rates will be recorded in the field log book. The field log book will also be used to record 
start and stop times, sample identifications and any other significant data. 

Ambient Monitorinq 

The historical trends in aldicarb use suggest that monitoring should occur over a 30- to 45- 
day sampling period in Kern, Kings or Fresno Counties from late March through early May, 
with the bulk of the sampling conducted in April. Three to five sampling sites should be 
selected in relatively high-population areas or in areas frequented by people. Sampling sites 
should be located near cotton growing areas. Ambient samples should not be collected 
from samplers immediately adjacent to fields or orchards where aldicarb is being applied. At 
each site, twenty to thirty discrete 24-hour samples should be taken during the sampling 
period. Background samples should be collected in an area distant to aldicarb applications. 

Replicate (collocated) samples are needed for five dates at each sampling location. Two 
collocated samplers (in addition to the primary sampler) should be run on those days. The 
dates chosen for replicate samples should be distributed over the entire sampling period. 
They may, but need not be, the same dates at every site. Field spike samples should be 
collected at the same environmental conditions (e.g., temperature, humidity, exposure to 
sunlight) and experimental conditions (e.g., air flow rates) as those occurring at the time of 
ambient sampling. 

Four sampling sites plus an urban background site were selected by ARB personnel from the 
areas of Fresno County where cotton farming is predominant. Sites were selected for their 
proximity to the cotton fields with considerations for both accessibility and security of the 
sampling equipment. The five sites were at the following locations: Addresses for the sites 
are listed in Table 1. 

-3- 
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TABLE 1. Ambient SamnIinn q;tse - - --------.- --... ,,,, J “I.WY 1 
BOR Burrell Elementary School (209) 866-5634 

16704 South Jameson Mildred Wylie 
Burrell, CA 93607 Principal 

ARB Air Resources Board, Ambient (209) 228-l 825 
Air Monitoring Station 

3425 N First, Suite 2058 
Fresno, CA 228-1825 

FP Westside Elementary School (209) 884-2492 
19 19 1 Excelsior Ave. Baldomero Hernandez 
Five Points, CA 93624 Principal 

SJ San Joaquin Elementary School (209) 693-4321 
8535 South 9th Jackie Newman 
San Joaquin, CA 93660 Principal 

HEL Helm Elementary School (209) 866-5683 
13883 S. Lassen Avenue Sylvia Grider 
Helm, CA 93627 G 

The samples will be collected by ARB personnel over a six week period from March 24 - 
May 2, 1997. 24-hour samples will be taken Monday through Friday (4 samples/week) at a 
flow rate of 4.0 L/minute. 

IV. Analvsis 

The method development results and “Standard Operating Procedures for the Analysis of 
Aldicarb in Ambient Air” are not included in this protocol but will be included in the draft 
report. 

V. Pyalitv Assurance 

Field Quality Control for the ambient monitoring will include: 

1) Five field spikes (same environmental and experimental conditions as those 
occurring at the time of ambient sampling), spiked at five different levels. 
The field spikes will be obtained by sampling ambient air at the background 
monitoring site for 24 hour periods at 4.0 L/minute. 

2) Five trip spikes will be prepared and spiked at five different levels. 

3) Replicate samples will be taken for six dates at each sampling location. 

-4- 
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4) Trip blanks will be obtained at each of the five sampling locations. 

A chain of custody sheet will accompany all samples. Rotameters will be calibrated prior to 
and after sampling in the field. 

VI. Personnel 

ARB personnel will consist of Kevin Mongar (Project Engineer) and an Instrument 
Technician. 

-5- 
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FIGURE 1 

FIELD SAMPLING APPARATUS 
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Worker Health and Safety 
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9 16-262-2079 

15 



Air Sample Analysis Report 

for 
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Submitted by: 

Sheila Margetich 
Supervisor 

Worker Health and Safety Laboratory 

9-29-97 

16 



Table of Contents 

. 

I. Summary of ARFKAC Contract 
Table #I - ARB Air Sample Log 

II. Analytical Results Record 
Table #2 

III. Summary of WHS Analytical Report 
Table #3 - Application QA Spikes % Recovery 
Table #4 - Ambient QA Spikes % Recovery 
Table #5 - WHS On-Going QC Spikes % Recovery 
Table #6 - WHS On-Going QC Spikes % Recovery 
Table #7 - WHS On-Going QC Blank Results 

2-9 

lo-16 
13 
14 
15 
16 
16 

IV. Attachments 
A. ARB Original Chain of Custody Form 
B. Method SOP 
C. Chromatogram of Standard at LOD Concentration 
D. Chromatograms of Standard Curve Concentrations 
E. WHS-AD-11 SOP Titled “Data Generation and Reporting” 
F. Resin Lab, Field and Trip Spike Chromatograms 
G. Chromatogram of On-Going Resin QC Spike 
H. Chromatogram of On-Going Resin QC Blank Results 
I. Chromatogram of Resin Air Sample 
J. Method Validation Report 



I. Summary of ARB/CAC Contract 

The Worker Health and Safety Laboratory (WHS) of the Center for Analytical Chemistry 
(CAC) was contracted by the Air Resources Board to perform the analysis of air samples. In partial 
agreement of that contract, we analyzed 6 sets of Aldicarb ambient samples, 1 set of Aldicarb 
application samples and accompanying QA samples. Method development and method validation 
was required for this analyte and its metabolites. 

The following table summarizes the samples submitted by ARB for analyses and their 
analytical completion dates. Please see Attachment Al > A 20 for the original chain of custody 
forms that accompanied these samples. 

TABLE 1. ARB AIR SAMPLE LOG WITH ANALYTICAL COMPLETION DATES 

I 6-27-97 Aldicarb Ambient 126-161 26 + 10 QA spikes 7-g-97 I 

18 



I TABLE 2. ANALYTICAL RESULT RECORD :, 1 

f- 

.P 

ARB ARB Aldicerb Results l WHS Lab Number 
Aldicerb Ambient Field Sample Number 
Logbook Number 

uglsample 

1 SJ-1 ND WHSC-1 

2 HEL-1 ND WHSC-2 

3 FP- 1 ND WHSC-3 

4 BOR-1 ND WHSC-4 

5 ARB-1 ND WHSC-5 

6 SJ-2 ND WHSC-6 

7 HEL-2 ND WHSC-7 

8 FP-2 ND WHSC-8 

9 BOR-2 ND WHSC-9 

10 ARB-2 ND WHSC-10 

11 SJ-3 ND WHSC-11 

12 SJ-SD ND WHSC-12 

13 HEL-3 ND WHSC-13 

14 HEL-3D ND WHSC-14 

15 FP-3 ND WHSC-15 

16 FP-3D ND WHSC-16 

17 BOR-3 ND WHSC-17 

18 BOR-3D ND WHSC-18 

19 ARB-3 ND WHSC-19 

20 ARB-3D ND WHSC-20 

21 B-3 ND WHSC-21 

22 SJ-4 ND WHSC-22 

23 HEL4 ND WHSC-23 

24 FP-4 ND WHSC-24 

25 BOR-4 ND WHSC-25 

26 ARB-4 ND WHSC-26 

l Aldicarb Limit of Detection: 0.05 ughample 

wAmMuz.409 (2) 19 



c TABLE 2. ANALYTICAL RESULT RECORD . . . . : ‘., ., 

/-- 

ARB 
Aldicarb Ambient 
Logbook Number 

ARB Aldicarb Results l 

Field Sample Number uglsample 
WHS Lab Number 

27 SJ-5 ND WHSC-57 

I 28 I HEL-5 I ND WHSC-58 
I 

29 FP-5 

30 BOR-5 

31 ARB-5 

32 SJ-6 

33 HEL-6 

34 FP-6 

35 BOR-6 

36 ARB-6 

37 SJ-7 

38 SJ-7D 

39 HEL-7 

40 HEL-7D 

41 FP-7 

42 FP-7D 

ND WHSC-59 

ND WHSC-60 

ND WHSC-61 

ND WHSC-62 

ND WHSC-63 

ND WHSC-64 

ND WHSC-65 

ND WHSC-66 

ND WHSC-67 

ND WHSC-68 

ND WHSC-69 

ND WHSC-70 

ND WHSC-7 1 

ND WHSC-72 

WHSC-73 

44 BOR-7D 

45 ARB-7 

46 ARB-7D 

47 Blank 

48 SJ-8 

49 HEL-8 

50 FP-8 

51 BOR-8 

52 ARB 

ND WHSC-74 

ND WHSC-75 

ND WHSC-76 

ND WHSC-77 

ND WHSC-78 

ND WHSC-79 

ND WHSC-60 

ND WHSC-81 

ND WHSC-82 

l Aldicarb Limit of Detection: 0.05 ughample 
(3) -Aam 
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I TABLE 2. ANALYTICAL RESULT RECORD . . . . . . . ..,... . . :.,,:j,. :: : . . ..a ..: . . 

ARB 
Aldicarb Ambient 
Logbook Number 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

ARB 
Field Sample Number 

SJ-9 

HEL-9 

FP-9 

BOR-9 

ARB-9 

SJ-10 

HEL-10 

FP-10 

BOR-10 

ARB-10 

SJ-1 1 

SJ-11 D 

HEL-1 1 

HEL-1 1 D 

FP-11 

FP-11D 

BOR-11 

BOR-11 D 

ARB-11 

ARB-11 D 

SJ-12 

HEL-12 

FP-12 

BOR-12 

ARB-12 

Blank 

Aldicarb Results l 

uglsample 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

WHS Lab Number 

WHSC-126 

WHSC-127 

WHSC-128 

WHSC-129 

WHSC-130 

WHSC-131 

WHSC-132 

WHSC-133 

WHSC-134 

WHSC-135 

WHSC-136 

WHSC-137 

WHSC-138 

WHSC-139 

WHSC-140 

WHSC-141 

WHSC-142 

WHSC-143 

WHSC-144 

WHSC-145 

WHSC-146 

WHSC-147 

WHSC-148 

WHSC-149 

WHSC-SO 

WHSC-151 

l Aldicarb Limit of Detection: 0.05 ughample 
(4 
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I TABLE 2. ANALYTICAL RESULT RECORD ::.‘, 

ARB 
Aldicarb Application 

Logbook Numbar 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

20 

21 

22 

24 

26 

28 

33 

34 

AR5 
Field Sample Number 

ALD-Wl 

ALD-N 1 

ALD-E 1 

ALD-El D 

ALD-S 1 

ALD-B 1 

ALD-S2 

ALD-E2 

ALD-E2D 

ALD-N2 

ALD-W2 

ALD-B2 

ALD-S3 

ALD-E3 

ALD-E3D 

ALD-N3 

ALD-W3 

ALD-B3 

ALD-S4 

ALD-E4 

ALD-E4D 

ALD-N4 

ALD-W4 

ALD-B4 

ALD-S5 

ALD-E5 

Aldicarb Results l 

uglsampls 

ND 

ND 

ND 

ND 

0.07 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.06 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

WHS Lab Number 

WHSC-27 

WHSC-28 

WHSC-29 

WHSC-30 

WHSC-3 1 

WHSC-32 

WHSC-33 

WHSC-34 

WHSC-35 

WHSC-36 

WHSC-37 

WHSC-38 

WHSC-39 

WHSC-40 

WHSC-41 

WHSC-42 

WHSC-43 

WHSC-44 

WHSC-45 

WHSC-46 

WHSC-47 

WHSC-48 

WHSC-49 

WHSC-50 

WHSC-51 

WHSC-52 

l Aldicarb Limit of Detection: 0.05 ugkample 

-lr (5) 
22 



I TABLE 2. ANALYTICAL RESULT RECORD ‘. ‘:. ..:. :. 
I 

ARB 
Aldicarb Application 

Logbook Number 

ARB Aldicarb Results l 

Field Sample Number uglsample 
WHS Lab Number 

3s ALD-E5D ND WHSC-53 

36 ALD-N5 ND WHSC-54 

37 ALD-W5 ND WHSC-55 

38 ALD-B5 ND WHSC-56 

l Aldicarb Limit of Detection: 0.05 uglsample 
(6) 

-)DD 
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I TABLE 2. ANALYTICAL RESULT RECORD ,, ,...‘.. ,:.:: : ..,. 

AR5 
Aldicarb Ambient 
Logbook Number 

AR0 Aldicarb Results l 

Field Sample Number uglsample 
WHS Lab Number 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

69 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

WAS-l 

MCF-1 

MAP-1 

SEV-1 

BAK-1 

WAS-2 

WAS-2D 

MCF-2 

MCF-2D 

MAP-2 

MAP-2D 

SEV-2 

SEV-2D 

BAK-2 

BAK-20 

BLANK 

WAS-3 

MCF-3 

MAP-3 

SEV-3 

BAK-3 

MCF4 

WAS-4 

MAP-4 

SEV4 

BAK-4 

ND WHSC- 187 

ND WHSC-188 

ND WHSC-189 

ND WHSC-1 SO 

ND WHSC-191 

ND WHSC-192 

ND WHSC-193 

ND WHSC-194 

ND WHSC-195 

ND WHSC-196 

ND WHSC-197 

ND WHSC-198 

ND WHSC-199 

ND WHSC-200 

ND WHSC-201 

ND WHSC-202 

ND WHSC-203 

ND WHSC-204 

ND WHSC-205 

ND WHSC-206 

ND WHSC-207 

ND WHSC-208 

ND WHSC-209 

ND WHSC-210 

ND WHSC-211 

ND WHSC-212 

l Aldicarb Limit of Detection: 0.05 ughample 

-h (7) 
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c TABLE 2. ANALYTICAL RESULT RECORD ‘.’ ,,.., 
.: ., ..::. ,: .) 

c 

,- 

1 
ARB ARB 

Aldicarb Ambient 
Aldicerb Results l 

Field Sample Number 
W-S Lab Number 

Logbook Number 
uglsample 

105 MCF-5 ND WHSC-213 

106 WAS-5 ND WHSC-214 

107 MAP-5 ND WHSC-215 

108 SEV-5 ND WHSC-216 

109 BAK-5 ND WHSC-217 

110 MCF-6 ND WHSC-218 

111 MCF-60 ND WHSC-219 

112 WAS-6 ND WHSC-220 

113 WAS-6D ND WHSC-221 

114 MAP-6 ND WHSC-222 

115 MAP-6D ND WHSC-223 

116 SEV-6 ND WHSC-224 

117 SEV-6D ND WHSC-225 

118 BAK-6 ND WHSC-226 

119 BAK-6D ND WHSC-227 

120 MCF-7 ND WHSC-228 

121 WAS-7 ND WHSC-229 

122 MAP-7 ND WHSC-230 

123 SEV-7 ND WHSC-231 

124 BAK-7 ND WHSC-232 

125 BLANK-2 ND WHSC-233 

126 MCF-8 ND WHSC-234 

127 WAS-8 ND WHSC-235 

128 MAP-8 ND WHSC-238 

129 SEV-8 ND WHSC-237 

c 130 BAK-8 ND WHSC-238 

l Aldicarb Limit of Detection: 0.05 ughample 
(8) lt-dm 

L 
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1 TABLE 2. ANALYTICAL RESULT RECORD . II 

/--- 

r- 
ARB 

Aldicarb Ambient 
Logbook Number 

AR9 
Field Sample Number 

Aldicarb Results l 

uglsample 
WHS Lab Number 

138 MCF-9 

,139 WAS-9 

140 MAP-9 

141 SEV-9 

142 BAK-9 

145 MCF-10 

146 MCF- 1 OD 

147 WAS-l 0 

148 WAS-l OD 

149 . MAP- 10 

150 MAP- 1 OD 

151 SEV-10 

152 SEV-1 OD 

153 BAK-10 

154 BAK- 1 OD 

155 BLANK 

157 MCF-11 

158 WAS-l 1 

159 MAP-l 1 

160 SEV-11 

161 BAK-11 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

WHSC-239 

WHSC-240 

WHSC-241 

WHSC-242 

WHSC-243 

WHSC-244 

WHSC-245 

WHSC-246 

WHSC-247 

WHSC-248 

WHSC-249 

WHSC-250 

WHSC-251 

WHSC-252 

WHSC-253 

WHSC-254 

WHSC-255 

WHSC-256 

WHSC-257 

WHSC-258 

WHSC-259 

l Aldicarb Limit of Detection: 0.05 ugkample 26 



III. Summary of WI-IS Analytical Report 

1. SCOPE: 

This report covers the WHS analysis of samples labeled Aldicarb Application Log #l-38, Aldicarb 
Ambient Log #l-161 and related QA samples. 

2. SUMMARY OF METHOD; 

The analytical method titled “Standard Operating Procedure for the Analysis of Aldicarb and 
Metabolites on XAD-2 Resin Air Sampling Tubes” as developed and validated by Worker Health 
and Safety was followed with three exceptions: 1) halfway through the project we had trouble with 
the Spectra Physics detector and it was replaced with a Hewlett-Packard detector and connected to 
the HP ChemStation, 2) per ARB, all “None Detected” results were based on the method LOD 
rather than the method LOQ and 3) to lower the sensitivity, the method was revised to have a final 
volume of 0.667 mL for the samples. The method LOD was verified by analyzing 5 seasoned spikes 
at the 0.050 ug/spl level. Please see Attachment B for the Method SOP. 

WI-IS Instrumentation 

Hewlett Packard 1050 HPLC Liquid Chromatograph 

Column: Pickering Laboratories Carbamate Analysis Column, 5 urn, Clg, 4.6 x 250 mm 

Post Column System: Pickering PCX 5100 

Pump Gradient: ACN/H2H - lo%, hold for 2 min,, to 90% in 16 min, hold for 2 min, to 
10% at 1.0 Wmin. 

Fluorescence Detector: Spectra Physics Therm0 Separation 
excitation at 330 nm 
emission at 464 nm 

Retention Times: Aldicarb Sulfoxide 
Aldicarb Sulfone 
Aldicarb 

6.50 min. 
7.68 min. 
11.87 min. 

(10) 27 



/? 3. ANALYTICAL CALCULATIONS; 

A. Calculation of LOD: The Limit of Detection (LOD) for Aldicarb, Aldicarb Sulfoxide and 
Aldicarb Sulfone was based on at least a 3: 1 signal to noise ratio for each of the three peaks. The 
average peak height for each of these three peaks was 3 mm. At this height, the LOD for Aldicarb 
was 0.010 ug/spl. The LOD for Aldicarb SO was 0.015 ug/spl. The LOD for Aldicarb SO, was 
0.025 ug/spl. These LOD calculations were based on a 0.667 mL final volume for each of the ARB 
samples. 

During method development, “seasoned W Aldicarb spikes were prepared and analyzed. These were 
resin tubes that were spiked with a liquid injection of Aldicarb only and then had air drawn through 
them for 24 hours at 4Wmin. When analyzed, these “seasoned” tubes resulted in both metabolites 
being present in addition to the Aldicarb parent. Consequently, the LOD for an actual ARB sample 
was reported as the combined LODs for Aldicarb and its metabolites, 
i.e. LOD = 0.050 ug/sample. 

Calculation of Aldicarb (only) LOD is as follows: 

/‘ 

LOO LXX& height X pg standard injected X uL stand. inj. x sample final volume = @sample 
standard peak height pL sample injected 

EXAMPLE: 

3 X 0.025~~ Ald. standard iniected X 40 uL stand. inj X 0.667 mL final volume = 0.010 pg/spl 

5mnl mL 40 pL injected 

B. Analytical verification of “seasoned” LOD: Five resin tubes (SIX lot # 499) were each 
spiked by liquid injection with 0.050 ug of Aldicarb (only). The tubes had air drawn through them 
at 4 L/minute for 24 hours after which they were extracted. Please see Attachment C for the 
chromatogram of a “seasoned” Aldicarb spike at the 0.050 ug/spl LOD level. 

28 



e 3. ANALYTICAL CALCULATIONS: (cont.) 

C. Sample result calculations: For reporting of sample results, the total micrograms of Aldicarb 
and the total micrograms of the two metabolites (corrected for molecular weights) were combined 
and reported as Aldicarb. Results are reported as total micrograms of Aldicarb per sample. Samule 
I calculation is as follows: 

Aldicarb: 
3.5mrn PH .x11 x 0.025 UP Ald. x 40 UL Ald. inj. x 1.0 mL x 0.667 mL x = 0.019 p&ample 1.0 mL 
3mm PH Ald mL loo0 UL 40 uL spl inj. 1000 uL 

Aldicarb SO: 
3.5mm PH sul x 0.025 Llnso x 40 UL Aid. inj. x 1.0 mL x 0.667 mL x l.omL 0.019 pgkpl so 
3mm PH Aid SO XnL 1000 UL 40 uL spl inj. 1000 uL 

0.019 pg/.spl SO x 190.25 M.W. Ald. = 0.017 p&ample Aldicarb 
206.25 M.W. Ald. SO 

Aldicarb SO, : 
3.5mm PH .srJ x 0.025 UP S&- x 40 UL Ald. inj. x 1.0 mL x 0.667 mL x 1.0 = 0.019 pgkpl so, 
3mm PH Ald SQ UIL 1000 UL 40 uL spl inj. 1000 uL 

D.019 pglspl S@ x 190.25 M.W. Ald. = 0.016 pglsample Aldicarb 
222.25 M.W. Ald. Se 

TOTAL ALDICARB = 0.052 )Ig/sample Where “PH n = Peak Height 

4. QUALITY ASSURANCE: 

A. Instrument Linearity and Reproducibility: Instrument linearity and reproducibility were 
evaluated by running 10 replicate 30~1 injections of three levels of standards containing Aldicarb, 
SO and So;! over a 13 hour period The spreadsheets of the ten standard curves are found as 
attachments to the Method SOP (Attachment B). 

B. Standard Curve Linearity and r-value: A three point calibration curve, including 0.05 pg/mL, 
0.10 pg/mL and 1 .O pg/mL of Aldicarb, SO and SO2, was made to determine the standard curve 
linearity. Computed r-values for the 10 standard curves were also performed and the plots can be 
found as attachments in the Method SOP (Attachment B). Before the beginning of sample analysis, 
a four point calibration curve was established. A standard at the 0.025 pg/mL level was added to 
cover the lower reportable LOD that was requested by the Study Director. Please see 
Attachment Dl > D4 for chromatograms of the standard curve levels. 

(12) 
29 



.- 4. QUALITY ASSURANCE: (cont.) 

C. Analytical result acceptance criteria: Analytical acceptance criteria based on the linearity and 
reproducibility of standard curves are detailed in Attachment E, our SOP numbered WHS-AD-11 
and titled “Data Generation and Reporting”. 

D. Quality Assurance Spikes: 

1. Application QA Spikes: The Center for Analytical Chemistry (CAC) Quality Assurance 
(QA) personnel prepared the Quality Assurance spikes for this portion of the study. The resin beds 
of sixteen resin tubes were spiked with 70 UL of 10 ng/uL Aldicarb spike solution.. This made a 
total of 700 ng/spike. The standard was secured from CAC Standards Repository. The Standard 
Solution # was 72-2922e. After spiking, the tubes were allowed to stand at ambient temperature for 
about one hour after which the broken ends of the primary sections were capped. 

Four tubes were selected at random, extracted and analyzed for spiking level verification. Four 
additional tubes were retained in the lab in Freezer # 27873 as Lab Spikes. The remaining eight 
tubes were used by ARB staff as Trip Spikes and Field Spikes. When the tubes were returned to the 
lab, all 12 tubes were extracted and analyzed concurrently. The following table lists the % 
recoveries. 

TABLE 3. P APPLICATION QA SPIKES - % RECOVERY 
CAC ARB Amount Spiked % Recovery % Recovery % Recovery % Recovery 

Spike ID Spike ID ng Aldicarb Sulfoxide Sulfone Total Aldicarb 
Q&&l _..m 700 84.75 --- --- 84.75 
OA-IS-2 --- 700 86.25 --- m-- 86.25 
QA-m-3 -em 700 84.83 --- --- 84.83 
OA-IS-4 --- 700 86.08 --- -e- 86.08 

* Total Aldicarb recoveries include Aldicarb metabolite amounts that were corrected for molecular weights. 

(13) 
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/4 4. OUALITY ASSURANCE: (cont.1 

2. Ambient QA Spikes: WHS personnel prepared the QA spikes since CAC QA was not 
available at that time. The beds of twenty resin tubes (XC Lot # 499) were spiked with 7OuL of 
10 ng/uL Aldicarb (only) spike solution. This made a total of 700 ng/spike. The standard was 
secured from CAC Standards Repository. The Standard Solution # was 72-2922e. After spiking, 
the tubes were allowed to stand at ambient temperature for about one hour after which the broken 
ends of the primary sections were capped. 

Five tubes were selected at random, extracted and analyzed for spiking level verification. Five 
additional tubes were retained in the lab in freezer # 27873 as Lab Spikes. The remaining 10 tubes 
were used by ARB staff as Trip Spikes and Field Spikes. When the tubes were returned to the lab, 
all 15 tubes were extracted and analyzed concurrently. The following table lists the 
% recoveries. 

TABLE 4. AMBIENT QA SPIKES - % RECOVERY 
CAC ARB Amount Spiked % Recovery % Recovery % Recovery % Recovery 

Spike ID Spike ID ng Aldicarb Sulfoxide Sulfone Total Aldicarb 
Q&.=-l __- 700 91.57 --- --- 91.57 
QA-LS-2 --- 700 90.28 8.35 --- 97.98* 
OA-LS-3 --- 700 90.57 7.70 --- 97.67* 

- 1 OA-LS-4 1 --- 1 700 I 95.57 I --- I --- I 95.57 I 
i OA-LS-5 1 --- 700 93.86 1 9.07 I --- l 102.2* I 

* Total Aldicarb recoveries include Aldicarb metabolite amounts that were corrected for molecular weights. 
l * This result was double checked and verified as reported. 

Please see attachment Fl & F3 for resin tube Lab, Trip and Field Spike chromatograms. 
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p 5. OUALITY CONTROL: 

A. Collection efficiencies and storage stability: For collection efficiencies and storage stability 
data, please refer to Attachment B for the Method SOP as developed by WHS. 

B. Resin sample/extract integrity: Once received in the lab, all of the resin samples and spikes 
were stored in Freezer # 27873. The temperature of this freezer is recorded manually every work 
day. The average temperature of this freezer during the storage of samples and spikes was -16 O C. 
At no time did the temperature vary more than +/- 3 O C. 

In all cases, the resin samples and spikes were analyzed on the same day that they were extracted. 

C. On-going Quality Control spikes: The following tables list the WHS Laboratory on-going 
QC spike recoveries For each set of 20 samples analyzed, one resin tube was spiked with either 
15 ng or 1000 ng of Aldicarb (only). These levels covered the dynamic range of the LC detector 
and the recoveries are listed in Table 5. 

In addition, for each set of 20 samples analyzed, a second resin tube was spiked with 50 ng each of 
Aldicarb, SO and SO2 The recoveries are listed in Table 6. 

* This low recovery appears to have been related to a problem with the test tube calibration. 

(15) 
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5. QUALITY CONTROL: (cont.1 

TABLE 6. WHS LABORATORY Ob r 
Date Analyzed 1 Lab ID 

I-GOING QC SPIKES -% RECOVERY AT 50 ng EACH 
Sample ID % Recovery % Recovery 96 Recovery 1 

s-5-97 Spike #2 - F Resin Spike 84.2 102 90.8 
5-6-97 Spike #2 - G Resin Spike 87.2 122 104 

6-23-97 Spike #2 - H Resin Spike 106.0 126.0 114 
6-30-97 Spike #2 - I Resin Spike 82.5 91.3 82.5 
7-7-97 Spike #2 - J Resin Spike 86.8 116.0 95.2 

Please see Attachment Gl > G2 for a resin spike chromatograms. 

D. On-going Quality Control resin blanks: The following table lists the resin blank results that 
were analyzed as part of the WHS Laboratory on-going QC for this Aldicarb study. Please see 
Attachment H for a chromatogram of a resin blank sample. 

TABLE 7. 
I 

WHS LABORATORY ON-GOING QC RESIN BLANK RESULTS 
Date Analvzed Lab ID I Samole ID 1 Aldicarb. SO and SCb 1 

4-16-97 Blank A 
4-17-97 Blank B 
4-28-97 Blank C 
4-29-97 Blank D 
4-30-97 Blank E 
5-5-97 Blank F 

Resin Blank 
Resin Blank 
Resin Blank 
Resin Blank 
Resin Blank 
Resin Blank 

ND 
ND 
ND 
ND 
ND 
ND 

5-6-97 Blank G 1 Resin Blank ND I 
6-23-97 Blank H 
6-30-97 Blank I 
7-7-97 Blank J 

Resin Blank 
Resin Blank 
Resin Blank 

ND 
ND 
ND 

6. DISCUSSION; 

,-, Please see Attachment I for a chromatogram of an ARB Aldicarb resin sample. 

(16) 
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CALFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 2815, Sacramento CA 95812 

ALDICARB AMBIENT 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: a7-004 

Sample/Run #: , D?ik-zYF 
Job name: 
Log numbers: \ - 10 

Transfer 

Transfer 

Transfer 

LOG # 
I 

ID # 
I 

DESCRIPTION 

34 



P ATTACHMENT A-2 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING 81 LABORATORY DIVISION 
P.O. Box 2815, Sacramento CA 95812 

ALDICARB AMBIENT 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: C97-004 

Sample/Run #: Dais&- 
Job name: 
Log numbers: \\ - 2.0 

Transfer 

Transfer 

Transfer 

Transfer 

Transfer 

Transfer 

ACTION INITIALS METHOD 

Sample Collected Jd * ~;~RAGE 

DATE TIME GIVEN BY 
freezer, ice 

TAKEN BY cr dry ice 

3/b/q; 13Za; JJ- $!h?&~ w Ii 

< 

LOG # ID # DESCRIPTION 

I\ w-3 



I ATTACHMENT A-3 
I 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. BOX 2815, Sacramento CA 95812 

ALDICARB AMBIENT 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: C97-004 

Sample/Run #: Da8:ke%iv 4 
Job name: 
Log numbers: 21 - zb 

DESCRIPTION 



I ATTACHMENT A-4 I 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 2815, Sacramento CA 95812 

ALDICARB APPLICATION 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: C97-007 

Date:? 137 4 7 
Sample/KG #: 
Job name: 
Log numbers: / 

ACTION 

Sample Collected 

DATE 

* 

TIME 

INITIALS METHOD 

dw 
OF 
STORAGE 

GIVEN BY TAKEN BY 
freezer, ice 
(em-4 

Transfer 

Transfer 

Transfer 

Transfer 

Transfer 

Transfer I 

LOG # ID # DESCRIPTION 
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ATTACHMENT A-5 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 28 15, Sacramento CA 95812 

ALDICARB APPLICATION 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: C97-007 

Sample/K #: 
Job name: 
Log numbers: 

38 
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c ATTACHMENT A-6 

CALIFORNIA AlR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 2815, Sacramento CA 958 12 

I 

ALDICARB AMBIENT 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: (37-004 

Date: 1 / 
Sample/Xi #: 
Job name: 
Log numbers: 2 7- 36 

ACTION INITIALS 

Sample Collected 

DATE TiME GIVEN BY 

Transfer 

Transfer 

Transfer 

Transfer 

Transfer 

Transfer 

I METHOD 
OF 

LOG # ID # 
I 

DESCRIPTION 



ATTACHMENT A-7 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 2815, Sacramento CA 95812 

I 

ALDICARB AMBIENT 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: C97-004 

Date: 
Sample/G #: 

! I 

Job name: 
Log numbers: ‘5 7- f6 

Transfer 

Transfer 



.- 

E ATI’ACHMENT A-8 

CALIFORNIA AIR RESOURCES BOARD 
MONlTORtNG & LABORATORY DIVISION 
P.O. Box 2815, Sacramento CA 95812 

ALDICARB AMBIENT 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: C97-004 

Date: 
Sample/K #: 

I t 

Job name: 
Log numbers: 4?- 12 

LOG# 1 ID# DESCRIPTION 



ATTACHMENT A-9 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 2815, Sacramento CA 95812 

ALDICARB AMBIENT 
CHAIN OF CUSTODY 

SAMPLE RECORD. 

Job #: C97-004 

Date: 
Sample/Ki #: 

I I 

Job name: 
Log numbers: r9- 4% d- 

Transfer 



I ATTACHMENT A- 10 

CALlFORNlA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 2815, Sacramento CA 95812 

ALDICARB AMBIENT 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: a7-004 

Date: 
Sample/Run #: 

I 1 

Job name: 
Log numbers: 63’7a 

ACTION INITIALS 

Samole Collected 

Transfer 

METHOD 
OF 
STORAGE 



CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 28 15, Sacramento CA 958 12 

ALDICARB AMBIENT 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: C97-004 

Date: 
Sample/iii #: 

I I 

Job name: 
Log numbers: 3 3-7% 

,- 

Transfer 

Transfer 

Transfer 

Transfer 

Transfer 

Transfer 

ACTION INITIALS METHOD 
OF 

Sample Collected STORAGE 

DATE TIME GIVEN BY TAKEN BY 

yir/Q7 

DESCRIPTION 



1~ ATTACHMENT A-12 I 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 2815, Sacramento CA 95812 

ALDICARB AMBIENT 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: c97-004 

Date: 
Sample/Run #: 

6 / 13 4 7 

Job name: 
Log numbers: 79-w 

ACTION 

Sample Collected 

INITIALS METHOD 
OF 
STORAGE 

Transfer 

Transfer 

I 
free er ice 

DATE TIME GIVEN BY TAKEN BY or&w* 

023 /d30 Gfl 5&4l 
- 

f 
Transfer 

Transfer 

Transfer 

Transfer 

DESCRIPTION 



I A-ITACHMENT A- 13 I 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 2815, Sacramento CA 95812 

ALDICARB AMBIENT 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: C97-004 

Date: 6 / /3/ 
Sample/K #: 
Job name: 
Log numbers: 84-V 



ATTACHMENT A- 14 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 28 15, Sacramento CA 95812 

ALDICARB AMBIENT 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: I197-004 

Sample/iii #: 
Date: 1, Itit47 

Job name: 
Log numbers: tm - to? 



I ATTACHMENT A- 15 
I 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 2815, Sacramento CA 95812 

ALDICARB AMBIENT 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: C97-004 

Date: 
SampleiZn #: 

6 I&3147 

Job name: 
Log numbers: 110 - /I9 

1 LOG# ( ID# ( DESCRIPTION 



I ATTACHMENT A- 16 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 2815, Sacramento CA 95812 

I 

ALDICARB AMBIENT 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: a7-004 

Date: 
Sampleki #: 

G I-1 47 

Job name: 
Log numbers: / 20 -125 



AITACHMENT A- 17 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 2815, Sacramento CA 95812 

I 

ALDICARB AMBIENT 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: a7-004 

Date: I I 
SampleKn #: 
Job name: 
Log numbers: /SG- 13s’ 

Transfer 

Transfer 

Transfer 

LOG # ID # DESCRIPTION 



I A-ITACHMENT A- 18 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 2815, Sacramento CA 95812 

I 

ALDICARB AMBIENT 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: B7-004 

Date: 
Sample/ii& #: 

I I 

Job name: 
Log numbers: /36 -/q5 

Transfer 

Transfer 



CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 28 15, Sacramento CA 958 12 

ALDICARB AMBIENT 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: C97-004 

Date: I I 
SampleKi #: 
Job name: 
Log numbers: /‘r(A -/cs’ 

Transfer 

Transfer 
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I ATTACHMENT A-20 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 2815, Sacramento CA 958 12 

I 

ALDICARB AMBIENT 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: (37-004 

SamplelRun #: 
Date: 1 I 

Job name: 
Log numbers: /T/a -/6/ 

Transfer 

Transfer 

Transfer 

DESCRIPTION 



ATTACHMENT B 

California Department of Food and Agriculture 
Center for Analytical Chemistry 
Worker Health & Safety Laboratory 
3292 Meadowview Road 
Sacramento, CA 95832 
9 16-262-2079 

Original Date: 06- 1 I-97 
Supersedes: New 
Page: 1 of 9 

Standard Operating Procedure for the Analysis of 
Aldicarb and Metabolites on XAD-2 Resin Air Sampling Tubes 

1. SCOPE: 

This is an HPLC post column fluorescence detector method for the determination 
of Aldicarb, Aldicarb Sulfoxide, and Aldicarb Sulfone on XAD-2 resin air sampling tubes. 

2. SUMMARY OF METHOD: 

The exposed XAD-2 resin tubes are stored on dry ice or in the freezer until 
extraction. Samples are equilibrated to room temperature, desorbed with 4 mLs of 
methanol, and reduced in volume 2: 1 prior to injection. The validated injection volume is 
100 pL, comprised of 30 & of standard or sample and 70 pL of water. Depending on 
system performance, up to 40 pL of sample or standard may be injected. The samples are 
analyzed by HPLC with autosampler, a CIg column, post column system, OPA 
derivatization, and fluorescence detection. 

3. EOUIPMENT AND CONDITIONS: 

A. Instrumentation: 
Hewlett Packard 1050 Liquid Chromatograph with Autosampler 
Fluorescence Detector: SP Therm0 Separation Products Spectra System 

FL2000 
Pickering Post Column System PCXS 100 
Column: Pickering Laboratories Carbamate Analysis Column, 5 p, C 18, 

4.6 x 250 mm 
Data System: Hewlett Packard 3396 Series II Integrator 

B. Conditions: 
HPLC Pump Gradient: 10% ACN, hold for 2 min, T = 16 min 90% ACN, 
hold for 2 min, T = 20 min 10% ACN, ACN/H20,1 mL/min, 
Stoptime = 23 min, Posttime = 5 min. 
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Original Date: 06- 1 l-97 
Supersedes: New 
Page: 2 of 9 

B. Conditions: (cont.) 
1050 ALS Injector Program: 1. Draw 30 pL from Sample, 
Speed 200 pL/min, Offset 0.0 mm. 2. Draw 70 pL from Sample + 50, 
Speed 200 pL/min, Offset 0.0 mm. 3. Mix max pL needle in seat, Repeat 
10 times, Speed 500 pL/min. 
Post Column Parameters: Heated Reactor temperature = 100” C, Column 
temperature = 42’ C, reagent preparation as per Pickering Laboratories 
PCXS 100 User’s Manual Version CE 1, January 1997. 
Fluorescence detector: excitation at 330 nm, emission at 464 nm. 

C. Auxiliary Apparatus: 
1. Glass vials and caps, minimum 5 mL capacity 
2. Vial Rotator, “Roto-Torque”, Heavy Duty Rotator, Cole-Palmer 
Instrument Company, Chicago, IL 
3. Nitrogen Evaporator, Organomation Associates Incorporated, 
Northborough, MA 
4. Miscellaneous laboratory glassware 

D. Reagents: 
1. Methanol, acetonitrile, and water, HPLC grade 
2. 0.05 M NaOH and o-phthalaldehyde reagent (OPA) as per Pickering 
Laboratories PCXS 100 5 100 User’s Manual Version CE. 1, January 1997. 
3 Analytical standards of Aldicarb, Aldicarb Sulfoxide, and Aldicarb 
Sulfone in methanol 

a) Stock standard of 1 mg/mL 
b) Working standards in the range of 0.05 to 1 ng/pL 

4. ANALYSIS OF SAMPLES: 

1. Add 4 mLs of methanol to glass extraction vial. 

2. Score the primary section end of the sampled XAD-2 tube above the retainer 
spring and break at the score. Remove the glass wool plug with forceps and place 
into the extraction vial. Pour the XAD-2 resin into vial. Retain the secondary 
section of the tube for later analysis if breakthrough is suspected. 

3. Rotate or shake vial for 30 minutes. 

4. Remove an aliquot of methanol extract and reduce 2: 1 under nitrogen. Extract is 
ready for analysis. If the sample is outside the linear range of the standard curve, 
concentrate or dilute as necessary. 
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5. OUALITY ASSURANCE: 

A. Instrument Linearity and Reproducibility: 

Instrument linearity and reproducibility were first evaluated by running 10 
replicate 30 UL injections of three levels of standards containing Aldicarb, 
Aldicarb Sulfoxide (SO), and Aldicarb Sulfone (S02) over a 13 hour 
period. Please see Attachment 1 > 3 for linearity and reproducibility 
spreadsheets of Aldicarb, Aldicarb SO and Aldicarb SO2 Please see 
Attachment 4 9 6 for graphs of r-values. 

For sample analysis, standard curve linearity and reproducibility are tracked 
during each analytical run. For a 4 point standard curve ranging from 
0.05 ng/uL to 1 .O ng/uL linearity is acceptable if r 2 0.995 and if 
instrument response for a given level is within f 20% of its calculated 
value. 

Instrument reproducibility is acceptable if responses for a given standard 
curve fall within + 20% of the preceding curve. 

B. Limits of Detection and Quantitation: 

The Limit of Detection (LOD) for Aldicarb was based on at least a 3: 1 
signal to noise ratio** and an average peak height of 7 mm for the lowest 
standard of 0.05 ng/uL. Calculation is as follows: 

LOD oeak height x ng standard injected x final volume = pglsample 
standard peak height pL sample injected 

For example: 

3mm x 1.5 ng standard injected x 2 mL final volume = 0.043 pg/sample 
7mm 30 pL injected 

The Limit of Quantitation (LOQ),** based on ten times the signal to noise 
to ratio, or 3.33 x the LOD, is: 

3.33 x .043 = 0.143 or 0.140 pgkample 

As per the above calculation, the LODs for Aldicarb Sulfoxide and Sulfone 
were based on average peak heights of 5 mm and 6 mm, respectively. This 
results in an LOD of 0.060 l&ample and an LOQ of 0.200 &sample 
for the Sulfoxide and an LOD of 0.050 @sample and an LOQ of 
0.165 l&sample for the Sulfone. 
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B. Limits of Detection and Quantitation: (cont.) 

For actual sample analysis, the total micrograms of the three analytes may 
be reported. 

Results are reported as micrograms per sample. Calculation is: 

pg/sample =[samole Desk heightMuL of std iniected)(samole final volume, in mLQ 
(std peak height)(pL of sample injected) 

* * See Standard Operating Procedure WHS-QA- 1, revision #l . 

C. Extraction and Collection Efficiencies: 

The following table lists the extraction efficiencies of Aldicarb (only) 
at the method LOQ, 2 x LOQ and 5 x LOQ from unseasoned XAD tubes. 

TABLE 1. EXTRACTION EFFICIENCIES OF UNSEASONED XAD TUBES 
Amount Recovered 

2xLOQ Rep #5 280.0 235.2 84.00 
: ,,. ..‘Av~:i,‘:.85.28- 

5xLOQ Rep #l 700.0 638.3 91.19 
5xLOQ Rep #2 700.0 582.6 83.23 
5xLOQ Rep #3 700.0 637.3 91.04 

I 5xLOO I ReD #4 I 700.0 I I 97.71 I 
5xLOQ Rep #5 700.0 615.0 87.86 

” :A~~::1:..‘.:90,21:::, . . . 
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C. Extraction and Collection Efficiencies: (cont.) 

The following table lists the collection and extraction efficiencies of 
Aldicarb (only) at the method LOQ, 2 x LOQ and 5 x LOQ from seasoned 
XAD tubes. The tubes were spiked and then subjected to an air flow of 
4L/min for 24 hours at an ambient temperature of about 85 O F before the 
primary section was extracted and analyzed. 

TABLE 2. COLLECTION AND E: XTRACTION EFFICIENCIES OF 
SEASONED XAD TUBES 

I Level Spike ID Amount spiked Amount Recovered % Recovery 

2xLOQ 
2xLOO 

Rep #l 
ReD #2 

280.0 
280.0 I 311.3 I 111.18 I 

2xLOQ Rep #3 280.0 290.3 103.68 
2xLOQ Reu #4 280.0 380.2 135.79* 

I 2xLOO I I 280.0 1 332.7 I 118.82 I 

5xLOQ 
5xLOQ 
5xLOQ 
5xLOQ 
5xLOQ 

Rep #l 
Rep #2 
Rep #3 
Rep #4 
Rep #5 

700.0 
700.0 
700.0 

697.7 
Lab Accident 

735.3 

AvG.f.1 ~.lj-&: 

99.67 
Lab Accident 

105.04 I 
700.0 683.2 97.60 
700.0 567.9 81.13 

&.q$ i’iiii:t&ge;: ;’ 

* This data point was not used to compute the average. It is believed to have been the 
result of a calibration problem. 
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Two sets of 15 resin tube storage stability spikes were done. One set was 
spiked with 50 ng/spl of Aldicarb. The other set was spiked with 100 ng/spl 
of Sulfoxide and Sulfone (each). All tubes were spiked at the same time. 
They were unseasoned per the study director. One set of tubes was 
extracted and analyzed immediately (Time 0), the remainder of the tubes 
were placed in freezer #27873. 

Spikes were analyzed in triplicate at Time 0 = extracted immediate spiking, 
at Time 1 = day 8, at Time 2 = day 15, at Time 3 = day 22, and at 
Time 4 = day 30. Time 4 extracts were rerun on day 56 due to 
unacceptable metabolite integration on day 30. The following tables 
(3,4,5) list the storage spike recoveries. 

* This spike had 9.9 ng/spl of Aldicarb Sulfoxide. Total Recovery = 94.60% 
** This spike had 6.3 ng/spl of Aldicarb Sulfoxide. Total Recovery = 121.40 % 
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D. Storage Stability: (cont.) 
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D. Storage Stability: (cont.) 

Day 56 SS Spike #1 100.0 94.6 94.60 
SS Spike #2 100.0 94.5 94.50 
SS Spike #3 100.0 105.0 105.0 98.03 6.03 6.15 

6. DISCUSSION: 

Seasoned spiking shows that Aldicarb metabolizes to its Sulfoxide and 
Sulfone under actual sample conditions. Therefore, the three analytes are 
included in all QC measures. 

The validation of this method included spiking at the LOQ, 2 x LOQ, and 
5 x LOQ. Breakthrough &as not observed at any level. 

The Hewlett Packard 1050 Autosampler Injector Program was used to combine 
and mix 30 pL of standard or sample with 70 l.tL of water before injection. This 
way, the solvent composition of the sample more closely approximates the mobile 
phase, allowing larger injection volumes and greater sensitivity. Although no 
mixing takes place when the combined injection volumes equal the capacity of the 
sample loop, peak shape is substantially improved. 

61 



Carolinda Benson, Agricultural Chemist 
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Approved By: 

Sheila Margetich, Supervisor 
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,-- Tyh /=I& -G,&)! &l&bA 
Teny Jackson, QA Officer 
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Proj*ct: ARE? Aldlcarb and Metabohtes on XAD-2 Resin Air Sampling Tubes 
Chromatogram I.D.: ARE-6b 3-21022-97 WHS-QA-2 #3 
Inrtrumwrt: 105OLC/PCX 5100 sp130/70H20 LClMthl Cl6 2Scm ex33Oem464 aldicaclO.dat 

Aldicarb Sulfone 

A’lTAC~lENT 1 

‘Calibration Factor: Calculated by HP 3396 Series II Integrator. Is equal to ngs of standard divided by peak area. 

“Linearity: Calculated by Quattro Pro. Sample calculation :(peak area for .lnglul standard divided by 2 x peak area for .06ng/ul standard) x 100 

l ** Reproducibility: Calculated by Quattro Pro. Sample calculation : (peak area for .OSng/ul concentration of 2nd standard curve divided by 
peak area for .O!%g/ul concentration for 1st standard curve) x 100 

6% 



Propct: ARB Aldlcarb and Metabolites on XAD-2 Resin Air Sampling Tubes 
Chromatoqnm I.D.: ARE-6b 3-21.22-97 WHS-CA-2 #3 
Instrument: 1 OSOLC/PCX 5100 spl30/7OH20 LC/Mthl Cl 8 25cm ex33Oem464 aldica4O.dat 

ATTACHMENT 2 

Aldicarb Sulfoxide 

‘Calibration Factor: Calculated by HP 3396 Series II Integrator. Is equal to ngs of standard divided by peak area. 

“Linearity: Calculated by Quattro Pro. Sample calculation :(peak area for .l ng/ul standard divided by 2 x peak area for .OSrIglUl standard) X EC 

l ** Reproducibility: Calculated by Quattro Pro. Sample calculation : (peak area for .tl!%g/ul concentration of 2nd standard curve divided by 
peak area for .O%g/ul concentration for 1 st standard curve) x 100 
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Pro1*ct: ARE Aldlcarb and Metabolttes on XAD-2 Resin Atr Sampling Tubes 
Chromatoqram I.D.. AR&6b 3-21522-97 WHS-CIA-2 #3 
Instrummt 105OLCIPCX 5100 spl30/70H20 LC/Mthl Cl6 25cm ex33Oem464 aldica40,dat 

Aldicarb 

ATTACHMENT 3 

*Calibration Factor: Calculated by HP 3396 Series II Integrator. Is equal to ngs of standard divided by peak area. 

“Linearity: Calculated by Quattro Pro. Sample calculation :(peak area for .lng/ul standard divided by 2 x peak area for .05ng/ul standard) x 100 

l ** Reproducibility: Calculated by Quattro Pro. Sample calculation : (peak area for .05ng/ul concentration of 2nd standard curve divided by 
peak area for .05ng/ul concentration for 1st standard curve) x 100 
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ATTACHMENT 4 

WHS LABORATORY METHOD VALIDATION FORM 

PROJECT: m 
STUDY DIRECTOR: Kevin Monqar 
P.A.I.: Sheila Margetich 

SOP: WHS-OA-2. rev. #5. #3 
LAB BOOK: S96 173 

Instrument Linearity Check 

Instrument: Hewlett Packard 1050 HPLC S/N 3448A036 14 with Pickering PCX 5 100 
Post Column System 
Detector: Spectra Physics Fluorescence, em 330nm/ex 464nm 
Analyte(s): Aldicarb, Aldicarb Sulfoxide, Aldicarb Sulfone standards in methanol 
Chromatogram ID: ARB-6b 
Date of Linearity Check: 3-21, 22-97 

:5owlM 
%Kj-QA-2 3: :Nmunenf IGnearfty Check, Standad Curve a3 

1 MaSets 
- Al&am ~1.5.717501.~3.121Till.f:O.l274999) 
- Sintonde Il.5.~Q~.TJ.~.l30.~6915\ 

~29000 - Sulfcne(1.5.j5070).(3.115010).(30.:C8?823 . 

i I //I/ 

WHSQR2 3: !ntVument Lineanty Chec!t Shndard Curve W 

Micam P.99998 

/ 
/ suitone P.99496 

YfH%lA-2 $3: !nstnient Liea& Cbe* Stimdard Cwe 9 

! 
1 Data Sets 

12%Na 1 
Aldicarbf1.5.7M)53~.~3.131396~.~30.12~~98~ 
Sutfotie Il.S.~I.(3.101524~.90.~) 

, Sulfane (l.S.S92M).(3.1033~(33.(30,1056363) 
1 

A!dicarb=.39999 

/ 
suifone Es992 



ATTACHMENT 5 

WHS LABORATORY METHOD VALIDATION FOiXM 

PROJECT: IQRB 
STUDY DIREXTOR: Kevin Monaar 
P.A.I.: Sheila Margetich 

SOP: WHS-OA-2. rev. #5. #3 
LAB BOOK: S96 173 

Instrument Linearity Check 

Instrument: Hewlett Packard 1050 HPLC S/N 3448A03614 with Pickering PCX 5100 
Post Column System 
Detector: Spectra Physics Fluorescence, em 330nm/ex 464nm 
Analyte(s): Aldicarb, Aldicarb Sulfoxide, Aldicarb Sulfone standards in methanol 
Chromatogram ID: ARB-6b 
Date of Linearity Check: 3-21, 22-97 

1 : Oata Seu 
- ~ldicarb(1.5.75276).L3.130.(30,!~1~4~ 

S3WU i Sultonde f1.5.510~.13.1W9921.150.9BMi3) 
; sIrone (1.5.54675).(3.11463~.(30.107a054) 

1 3an Sea 
alawmi1.5.irla9~.t3.13~01~.r?0.::08MS 

* %fotie f1.5.4Sgl~.D.9~~30.~~~ :tSooc%l- . julfone (1.5.5841T).(3.:1!4~.;?0.:079Lo7) 

AkticanF.99999 

/ 

1 

1 Oata Sets 
j Aialcam(1.5.5U13).(3.142~.(30,126~l1) 

,25Mx)(1: Sulforjdefn1671.1j.91604~.f~.9925al~ 

1 
Sulfone(1.5.5933O).(3.112712).(30.1081926) 

Ndiilbs.99994 
/ 

P 
Sulfone PI.WOO , 
/ 

{ Ian Seu 
,2‘m J uicam (1.5.797cQ.(3.14121o),(!0.3279144) , ! Sulfonde (1.5.61743).(3.9~),~,~~ 

j Sulfone (1.5.20547).(3.113W7).(jo.:MJ~86) 

Atic%bF1.o0l0 

/ 
SulfoneM9997 

INqa Sbndalu lnpctaa 
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ATTACHMENT 6 

WHS LABORATORY METHOD VALIDATION FORM 

PROJECT: m 
STUDY DIRECTOR: KevinlMongar 
P.A.I.: Sheila Margetich 

SOP: WKS-OA-2. rev. #5. #3 
LAB BOOK: S96 173 

Instrument Linearity Check 

Instrument: Hewlett Packard 1050 HPLC S/N 3448AO3614 with Pickering PCX 5100 
Post Column System 
Detector: Spectra Physics Fluorescence, em 330nm/ex 464nm 
Analyte(s): Aldicarb, Aldicarb Sulfoxide, Aldicarb Suifone standards in methanol 
Chromatogram ID: ARB-6b 
Date of Linearity Check: 3-21, 22-97 

nxxy-ExxCy r= 
‘{“5x2- V (rx)2}(“zy2- (rJ2j 

‘vHs%2+33:lNfAwlKm 
15wwo 

heady Check Slamlam Cdrde i9 

: :auSeu MlcaIbP.99999 
. .AIoII cl.5.i6248).(3,i37!U).(30.:87470) 

'ixw - 3ulfonde (l.S.5719.(3.:M934).1?0.9&n~ 
: Surfone(:.5.51669).~3.126309).(?0.:0932!4) 

/ 
SudaneM 

: 15ocuw 
~-2X3:l~tnrm~lttinearityChed;SLandardCu~e~lO 

1 
. Sala Sets 
q AlOiilb (1.5.730771.i3.1HLM.l~.1~~573~ 

iZL.MW - Sulfoxide (1.5.715;61.(3.1D?611).(30.994820) 
- Sulfone (l.s.~.~.P.llalos),(~.~~a~) 

A!dicxbi=.99992 

/ 
.Sulfone~1.OOOQ 

1 

. . 

5 10 15 2a 

#Nqs Standard Inpad 

25 M 15 20 

:hk~s Standard Injected 
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Dais FlleP 
-----_ -0---_ AITACHMENT C 

Seasoned LOD Resin Spike - 50 ng/spl 
ame: 50-2 
== 

Sample Name : SO-2 Vial : 106 
Acq. Operator : cb 

/? Inj : 1 
Inj Volume : Inj prog 

Acq. Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 6/2/97 2:10:08 PM by cb 
Analysis Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 6/3/97 1O:Sl:lO AM by cb 

(modified after loading) 
----------------- -----------------====================-----=------------ ----- ------------========-----= m---m 

==================================== --Be- -----================- -----m--w-- --------es-- 

Instrument Conditions: At Start At Stop 
Temperature: 24.3 24.4 OC 

Pressure: 165.2 165.4 bar 
Flow: 1.000 1.000 ml/min 

f-U1 A. tx = , m= 3-3-OIf-~j.~ 0 

%F : i , 

===================================================================== 

External Standard Report 

Sorted by Retention Time 
Calib. Data Modified : Tuesday, June 03, 1997 10:44:19 AM 
Multiplier : 1.667000e-2 
Dilution : 1.000000 . . 
Uncalibrated Peaks : compound name not specified 

Signal 1: FLDl A, Ex=330, Em=464 

Instrument 1 6/3/97 10:51:42 AM cb Page 1 of 2 
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Data File C:\HPCHEM\l\DATA\O602A\lO6-06Ol.D 
=====================---- Sample Name: SO-2 

----==o==-,-- ---------- ------==============,_ w-w-- 
Injection Date : 6/2/97 2:50:28 PM 

---====-,---- ------ 

Sample Name 
Seq. Line : 6 

: SO-2 
F Acq. Operator 

Vial 
: cb 

: 106 
Inj : 1 

Inj Volume : Inj prog 

Acq. Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 6/2/97 2:10:08 PM by cb 
Analysis Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 6/3/97 1O:Sl:lO AM by cb 

(modified after loading) 
------ ------===----------------------- -----------------------==========------=-------------------- -w---- _------------------- 

RT Sig Type Area Amt/Area Amount Grp Name 
[mini [%F*s] 

, ------, --, ------, ----------, ----------, -?!:P'! , ______________ 2.375 --, 1 W 12.04306 , 
0.00000 0.00000 ? 

2.556 1 W 2.56568 0.00000 0.00000 ? 
2.990 1 VV 4.56051 0.00000 0.00000 ? 
3.085 1 VV 9.73752 0.00000 

. 
0.00000 ? 

4.075 1 PV 1.90652 Q.00000 0.00000 ? 
6.585 1 PV 6.61181 2.97628e-1 3.28043e-2 sulfoxide 
7.733 1 VV 1.79836 3.02531e-1 9.06950e-3 11.905 1 PV '"4 4.14061 2.18828e-1 

1.51043e-2 
mm;;;%4 5%!!g 

,- 22.581 1 VV 2.62287 0.00000 0.00000 ? s 22.667 sdb2 1 W 1.00735 
0.00000 0.00000 ? 

.005~&l.+# 

Totals : 5.69781e-2 c% k$$? 

c9 
==============----========------------------------------------------- ____--_------------------------------------ 

*** End of Report *** 

Instrument 1 6/3/97 10:51:42 AM cb. .~__ _ - 

7@ 
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ATTACHMENT D- 1 
Standard Curve Chromatogram - 0.025 ng/ul 



ATTACHMENT D-2 
Standard Curve Chromatogram - 0.050 ng/ul 

077 
-061 
067 72 



ATTACHMENT D-3 
,-e-- - 4r 

I Standard Curve Chromatogram - 0.10 ng/ul 
Pur! R I rltF it’. . 2 ‘- L 3” t LJ :ij, :,2 

‘jT$pT 

,-- STRRT PENDING 
HlJN t 31 APR 17, 1997 87:-j7:98 
START 



ATTACHMENT D-4 
Standard Curve Chromatogram - 1.0 ng/ul 

i! Ii i i , i ? '? I 4 : f' I : i.l Lj 

== CURRErlT CHLIBRHTION THBLE == 
ALDICRRB SO so: CARecoL 251:rl 10-10/l-90/1~-90/‘18-18,20 HCNiHZO 1MLi’MIN 

n 4 0 U L C B 

HkEA CALIB 
PEAK8 RT WND % HtlT(.NGS> LE!IEL Hf?Efl/HT CHL FHCTOR PERK NHME 

1 6.580 5.0 1.000 1 35004 -00 2.857E-05 SIJLFOXIOE 
2.800 2 70870.02 2.822E-0s 74 
4.808 3 132120 -00 3.028E-05 

40.000-m 4 1203535 -20 3.324E-05 



California Department of Food and Agriculture Number: WI-IS-AD- 11 
Center for Analytical Chemistry Date: 02/05/96 
Worker Health and Safety Laboratory Revision: 
3292 Meadowview Road Replaces: I 
Sacramento, CA 95832 Page: 1 of 3 

STANDARD OPERATING PROCEDURE 

Titli: Data Generation and Reporting 

Purpose: To Provide a Standardized Procedure for the Generation and Reporting of 
Chromatographic Data 

Scope: All laboratory personnel. 

Procedure: 

Any conflict with instructions in the method or protocol must be resolved with senior 
staff, the’study diiector, and documented before proceeding. 

The number of standards used should adequately describe the standard curve shape. 
Typically this is 3-S points spanning l-2 orders of magnitude for linear systems. For non- 
linear systems, additional points or narrower concentration ranges may be needed. 
Calibration curves should include a data point near the instrument MDL of the 
compound(s), or a point that approximates the project LOD. All samples with responses 
higher than the upper limit of the standard curve must be diluted and reanalyzed. 

The number and concentration of standards necessary to “‘adequately describe” the curve 
shape depend on the type of curve fitting used for data analysis as well as the actual shape 
of the curve, which in turn depends on the detector used and the chemical being analyzed. 
In the case of point-to-point curve fitting (used by HP 5880 and 3396 integrators), the 
number of standards and their concentrations should be chosen so that the maximum 
quantitative error between a smooth curve and the point-to-point line, measured at the 
midpoint between consecutive standard levels, is 15% or less. Curve-fit errors in systems 
that can use quadratic functions (HP MSD,‘Varian Saturn) are much less, and 
consequently wider concentration ranges can be used. 

In general, using peak heights for GC data will minimize errors because it reduces the 
effect of small leading or trailing peak interferences. For LC work, peak areas yield better 
data because of the tendency for LC peaks to widen and shorten during a run due to the 
effect of developing column voids. 

Retention times should be reproducible to better than 1% in most cases for both LC and ’ 
GC. Capillary GC and gradient LC times should be even better. Some systems will 



WI-IS-AD- 11 
Revision: 
Page: 2 of 3 

slowly drift due to changing ambient conditions in the lab, but consecutive runs should 
show very small changes. 

Samples must be run in groups small enough that the standard curves on either side of 
them will not vary by more than +/- 15%. Sufficient data should be generated during 
method development to provide guidance for the chemist on this number, and that 
information should be included in the method. Typically, no more than IO-20 samples 
should be analyzed between standard curves. ‘Conditioning’ samples and cooling GC 
analytical systems between batches may provide more consistent data. 

Residues are generally reported in micrograms/sample. In the absence of complicating 
factors, levels should be reported as follows: 

>= 1000 ugs to nearest 10 ug 
100 to 999 ugs to nearest ug 
10 to 99.9 ugs to near&t 0.1 ug 
1 to 9.99 ugs to nearest 0.01 ug 
0.010 to .999 ugs to nearest 0.001 ug 

To prevent confusion when reporting high levels of residue, do not mix reporting units. 
That is, do not report some values as ugs/sampIe, and some as mg&ample within the 
same group of samples, unless the unit changes are clearfy marked to draw the reader’s 
attention. 

Recovery data should be reported, but sample results NOT corrected for recovery. If 
corrected results are reported, a notation explicitly stating that fact should be included on 
the report sheet. 

Worker Health & Safety Laboratory 



Teny Jackson, QA Officer 
Center for Analytical Chemistry 

Lilia Rivera, Program Supervisor 
Center for Analytical Chemistry 

Approv+ By: 
/’ 

/ 

&3&s%’ AS94 74 
Center for Analytical Chemistry 
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Data File C:\HPCHEM\l\DATA\O723\106-09Ol.D Sample Name: 51-QA-LS-. --_ --- 
In: ATTACHMENT F- 1 

-a--_ -a--- 

Sarmb Resin Lab Spike Chromatogram - 700 ng/spl 
Acq. Operator : .A @ c& -I-Pt-41 

CB 
Inj : 1 

Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/23/97 6:00:38 PM byfla 

(modified after loading) 
carbamate method 

============================----------------- -----------------==============________,- ---------- 

Instrument Conditions: At Start At Stop 
Temperature: 25.4 25.5 OC 

Pressure: 155.4 153.8 bar 
Flow: 1.000 1.000 ml/min 

, l-W1 A, Ex 330 t = , m= 464 0ml.D 

%? 1 
I 4 

------ ______------------------------- -------------------------====================================== 

External Standard Report 
===================================================================== 

Sorted by Retention Time 
Calib. Data Modified : Wednesday, July 23, 1997 5:33:23 PM 
Multiplier : 3.350000e-2 
Dilution : 1.000000 
Uncalibrated Peaks : compound name not specified 

Signal 1: FLDl A, Ex=330, Em=464 
P 

Instrument 1 7/23/97 6:27:25 PM fld 
Page 1 of 28 



Data File C:\HPCHEM\l\DATA\O723\106-09Ol.D Sample Name: Sl-QA-LS ===--==-e-==-===-- --=====================--------------------- ---------------------=========I= 
Injection Date : 7/23/97 6:04:09 PM Seq. Line : 9 
Sample Name : Sl-QA-LS-2 Vial : 106 
Acq. Operator 4 

4% 

--- 
Inj: 1 

Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/23/97 6:00:38 PM bygf& 

(modified after loading) 
carbamate method 
=====================================------- -------------------------------= ------------------------ 

RT Sig Type Area Amt/Area Amount Grp Name 
[mini [%?*s] [ug/spll 

I------ 1 --I ------ I---------- I---------- I-----_--- - I-- I- -_-__________ ( 
1.914 1 W 8.78569 0.00000 0.00000 ? 
2.412 1 W 1.19830 0.00000 0.00000 ? 
2.794 1 w 7.76844 0.00000 0.00000 ? 
2.939 1 w 2.10869 0.00000 0.00000 ? 
3.214 1 W . 19.44749 0.00000 0.00000 ? 
4.112 1 PV 1.55978 0.00000 0.00000 ? 
4.498 1 W 1.03624 0.00000 0.00000 ? 
4.921 1 w 1.04027 0.00000 0.00000 ? 

P 6.470 1 BV 4.62190 3.78094e-1 5.85418e-2 sulfoxide 
7.755 1 * not found * sulfone 

11.740 1 BV 72.43906 2.60319e-1 6.31718e-1 aldicarb 
22.031 1 W 2.42212 0.00000 0.00000 ? 

Totals : 6.90259e-1 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

=============================================----==================== 
c$ 7-24sQ7 *** End of Report *** 

Instrument 1 7/23/97 6:27:25 PM $$X"& 
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Data File C:\HPCHEM\l\DATA\O723\112-15Ol.D 
-e-m- --e-- 
Injec 

ATTACHMENT F-2 
Sample Name: 57-BAK-T3 

m== 

Samplt A.ULLLL 
Resin Trip Spike Chromatogram - 700 ng/spl 

-I I &.a L-I VldJ. : L 
p Acq. Operator : Inj : 1 

Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/23/97 8:42:19 PM by+@ 

(modified after loading) 
carbamate method 
=============================---------- w-s--- ----------------==================,,____ ------ 

=========================================- -=====================______ -em--- 

Instrument Conditions: At Start At Stop 
Temperature: 28.8 29.2 oc 

Pressure: 145.5 147.4 bar 
Flow: 1.000 1.000 ml/min 

t-LDl A, tx=330, Em=464 o-1 D - 
I %? i , 4 
, 

9; 

a: 

I 

0 2:5 5 
I 

7.5 lb 12.5 
I ’ 

15 lj.5 mm 

-------------------_------------------------------------------------- --------------------------------------------------------------------- 

External Standard Report 
============================================-----==================== 

Sorted by Retention Time 
Calib. Data Modified : Wednesday, July 23, 1997 5:33:23 PM 
Multiplier : 1.667000e-2 
Dilution : 1.000000 
Uncalibrated Peaks : compound name not specified 

Signal 1: FLDl A, Ex=330, Em=464 
.- 

Instrument 1 7/23/97 9:09:07 PM #($ 
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Data File C:\HPCHEM\l\DATA\O723\112-15Ol.D Sample Name: 57-BAK-T3 
=1-------------------------- --------------------------==========------------------ ------------------============= 
Injection Date : 7/23/97 8:45:48 PM Seq. Line : 15 
Sample Name . 57-BAK-T3 Vial : 112 

m Acq. Operator I sf @& ~-3+-fI7 Inj : 1 
& Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/23/97 8:42:19 PM by $4 

(modified after loading) 
carbamate method 

RT Sig Type Area Amt/Area Amount GrP Name 
[mini [%?*sl [ug/spll 

~---++----~~ --------- -I------- --- l----------l--1 -------------- 1 
1.985 
2.785 
2.946 
3.215 
4.108 
4.388 
4.467 
4.927 

/-- 5.047 
5.226 
6.491 
7.755 

11.738 
22.058 

1w 
1w 
1w 
1w 
1 PV 
1w 
1w 
1w 
1w 
1w 
1 PV 
1 
1w 
1 PV 

8.84629 
14.15024 

2.95972 
16.04984 

2.09543 
1.02271 
1.03121 
1.08718 
1.13125 
1.39512 

0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

11.05078 3.37254e-1 6.21277e-2 
* not found * 

137.16232 2.60263e-1 5.95091e-1 
1.87518 0.00000 0.00000 

0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
sulfoxide 
sulfone 
aldicarb 
? 

Totals : 6.57218e-1 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

---------_--____________________________------------------------- ---- -------___-__-__________________________----------------------------- 
US 7-aq -47 *** End of Report *** 

Instrument 1 7/23/97 9:09:07 PM s # 
a Page 2 of 2 
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Data File C:\HPCHEM\l\DATA\O723\119-2201-D --^ r* -___ Sample Name: b4 -BAK-lOS5 
=====i 

Inject ATTACHMENT F-3 ,== ! 
I 

Samplhu..., Resin Field Spike Chromatogram - 700 ng/spl 
d 

m Acq. Operator : iafo & 7-3w7 r-J Inj : 1 
Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/23/97 11:50:53 PM by $c$ 

(modified after loading) 
carbamate method 
========================================- ----v-e----_ ---e-s---_ ---================ 

=======----------- -----------====================================--- 
---z=========== 

Instrument Conditions: At Start At Stop 
Temperature: 30.8 30.9 oc 

Pressure: 145.4 147.2 bar 
Flow: 1.000 1.000 ml/min 

tLD1 A, tF330, Em=464 of W~1.D 
%? : 

/ ! 
9; 

8; 
1 5 
; 

r-- : 7- “i: 
6: : ‘! i 

B 
z 

--------------------------------------------------------------------- --------------------------------------------------------------------- 

External Standard Report 
===================================================================== 

Sorted by Retention Time 
Calib. Data Modified : Wednesday, July 23, 1997 5:33:23 PM 
Multiplier : 1.667000e-2 
Dilution : 1.000000 
Uncalibrated Peaks : compound name not specified 

Signal 1: FLDl A, Ex=330, Em=464 

Instrument 1 7/24/97 12:17:36 AM 4C3 
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Data File C:\HPCHEM\l\DATA\O723\119-2201.D Sample Name: 64-BAK-lOS5 ====----------------------------- -----------------------------==============--------------------- ---------------------= 
Injection Date : 7/23/97 11:54:18 PM Seq. Line : 22 
Sample Name : 64-BAK-10SS Vial : 119 

m Acq. Operator : 0f- Q (-J 7-9437 
cg, 

Inj : 1 
Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/23/97 11:50:53 PM by sf@ 

(modified after loading) 
carbamate method 
=-----============-----====================-------------------------- -------------------------- 

RT Sig Type Area Amt/Area Amount Grp Name 
[min] [%?*s] [ug/sp~l 

I---- --~--~------~-_-----___l__________l~~~~ ------I--I ______________ 1 

2.116 1 W 14.94716 0.00000 0.00000 ? 
2.769 1 W 14.04611 0.00000 0.00000 ? 
2.951 1 W 2.84424 0.00000 0.00000 ? 
3.160 1 W 10.23351 0.00000 0.00000 ? 
3.600 1 W * 1.44424 0.00000 0.00000 ? 
4.111 1 PV 1.95796 0.00000 0.00000 ? 
4.865 1 W 1.03003 0.00000 0.00000 ? 
5.376 1 W 2.05381 0.00000 0.00000 ? 

P 6.477 1 BBA 85.36217 3.52974e-1 5.02278e-1 sulfoxide 
7.703 1 BV 19.32974 3.12501e-1 l.O0696e-1 sulfone 

11.728 1 BV 29.38222 2.60491e-1 1.27589e-1 aldicarb 
13.439 1 w 1.56218 0.00000 0.00000 ? 
22.001 1 PV 1.21252 0.00000 0.00000 ? 

Totals : 7.30563e-1 

--------------------------------------------------------------------- --------------------------------------------------------------------- 
c& 7-24-97 *** End of Report *** 

Instrument 1 7/24/97 12:17:36 AM & 
cl3 
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ESTU 
RT HEIGHT HFlEA LlIUTH TYPE 1-l !r; !i, NWlE 
7 -385 15175 191733 -243 u I..! - 

2 .< q 7 q -. 18375 Z41531 .31Q u u 
i .Q58 5244 31953 .182 P !.! 

F-- 9 -883 996 18757 -188 PE 
11.879 5151 34748 .112 PI3 .QilS ALDICHFB 

MlJLTIPLIEFl = 8.6166675 
MLS OF SFiMPLE = 6.6667 
--------_------------------------------------------------------------- 84 
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I. Summary of ARBKAC Contract 

The Worker Health and Safety Laboratory (WI-IS) of the Center for Analytical Chemistry 
(CAC) was contracted by the Air Resources Board to perform the analysis of air samples. In partial 
agreement of that contract, we analyzed 1 set of Aldicarb application samples and accompanying 
QA samples. Method development and method validation was required for this analyte and its 
metabolites. 

The following table summarizes the samples submitted by ARR for analyses and their 
analytical completion date. Please see Attachment Al 9 A5 for copies of the original chain of 
custody forms that accompanied these samples. 

TABLE 1. 
Date Received 

7-l-97 

ARB AIR SAMPLE LOG WITH ANALYTICAL COMPLETION DAT’ES I 
ARB Logbook Numbers Total # of air samples Analysis Completion 

(Inclusive) Date 
Aldicarb Application 1-43 35 + QA spikes 7-29-97 

(1) 
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ARB ARB 
Aldicarb Application Field Sample Number 

Logbook Number 

1 WB 

3 SB 

5 EB 

7 NB 

9 Wl 

10 Sl 

11 Sl-D 

12 El 

13 Nl 

14 w2 

15 s2 

16 S2-D 

17 E2 

18 N2 

19 w3 

20 s3 

21 S3-D 

22 E3 

23 N3 

24 w4 

25 s4 

26 S4-D 

27 E4 

28 N4 

29 w5 

30 s5 

l Aldicarb Limit of Detection: 0.05 ug/sample 

*-ha9 (2) 

Aldicarb Aaeultr l 

uglsample 

ND 

No Sample 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

WHS Lab Number 

WHSC-260 

WHSC-261 

WHSC-262 

WHSC-263 

WHSC-264 

WHSC-265 

WHSC-266 

WHSC-267 

WHSC-268 

WHSC-269 

WHSC-270 

WHSC-27 1 

WHSC-272 

WHSC-273 

WHSC-274 

WHSC-275 

WHSC-276 

WHSC-277 

WHSC-278 

WHSC-279 

WHSC-280 

WHSC-281 

WHSC-282 

WHSC-283 

WHSC-284 

WHSC-285 
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AR0 
Aldicah Ambient 
Logbook Number 

AR0 Aldicatb Repultr l 

Field Sample Number ug/aample 
WHS Lab Number 

31 s5-D ND WHSC-286 

32 E5 ND WHSC-287 

33 N5 ND WHSC-288 

38 61 ND WHSC-289 

39 W6 ND WHSC-290 

40 S6 ND WHSC-291 

41 S6-D ND WHSC-292 

42 E6 ND WHSC-293 

43 N6 ND WHSC-294 

’ Aldicwb Limit of Detection: 0.05 ugkmpl 
T3) 



n III. Summary of WHS Analytical Report 

1. SCOPE; 

This report covers the WI-IS analysis of samples labeled Aldicarb Application Log #l-43 
(C97-007). 

2. SUMMARY OF METHOD; 

The analytical method titled “Standard Operating Procedure for the Analysis of Aldicarb and 
Metabolites on XAD-2 Resin Air Sampling Tubes” as developed and validated by Worker Health 
and Safety was followed with three exceptions: 1) halfway through the project we had trouble with 
the Spectra Physics detector and it was replaced with a Hewlett-Packard detector and connected to 
the HP ChemStation, 2) per ARB, all “None Detected” results were based on the method LOD 
rather than the method LGQ and 3) to lower the sensitivity, the method was revised to have a final 
volume of 0.667 mL for the samples. The method LOD was verified by analyzing 5 seasoned spikes 
at the 0.050 ug/spl level. Please see Attachment B for the Method SOP. 

WHS Instrumentation 

Hewlett Packard 1050 HPLC Liquid Chromatograph 

Column: Pickering Laboratories Carbamate Analysis Column, 5 urn, C18, 4.6 x 250 mm 

Post Column System: Pickering PCX 5100 

Pump Gradient: ACN/H2H - lo%, hold for 2 min,, to 90% in 16 min, hold for 2 min, to 
10% at 1.0 L/min. 

Fluorescence Detector: Spectra Physics Therm0 Separation 
excitation at 330 nm 
emission at 464 nm 

Retention Times: Aldicarb Sulfoxide 
Aldicarb Sulfone 
Aldicarb 

6.50 min. 
7.68 min. 
11.87 min. 

(4) 94 



. 3. ANALYTICAI, CALCULATIONS, t 

A. Calculation of LOD: The Limit of Detection (LOD) for Aldicarb, Aldicarb Sulfoxide and 
Aldicarb Sulfone was based on at least a 3: 1 signal to noise ratio for each of the three peaks. The 
average peak height for each of these three peaks was 3 mm. At this height, the LOD for Aldicarb 
was 0.010 pg/spl. The LOD for Aldicarb SO was 0.015 pg/spl. The LOD for Aldicarb SO, was 
0.025 pg/spl. These LOD calculations were based on a 0.667 mL final volume for each of the ARB 
samples. 

During method development, “seasoned * Aldicarb spikes were prepared and analyzed. These were 
resin tubes that were spiked with a liquid injection of Aldicarb only and then had air drawn through 
them for 24 hours at 4Wmin. When analyzed, these “seasoned” tubes resulted in both metabolites 
being present in addition to the Aldicarb parent. Consequently, the LOD for an actual ARB sample 
was reported as the combined LODs for Aldicarb and its metabolites, 
i.e. LOD = 0.050 pg/sample. 

Calculation of Aldi&.rb (only) LOD is as follows: 

LOD wak height x pg standard injected X UL stand. inj. x samDIe final volume = fig/sample 
standard peak height pL sample injected 

EXAMPLE: 

3 X 0.025~ Ald. standard iniected x 40 UL stand. inj x 0.667 mL final volume = 0.010 pglspl 
5mm XnL 40 FL injected 

B. Analytical verification of “seasoned n LOD: Five resin tubes (SK lot # 499) were each 
spiked by liquid injection with 0.050 pg of Aldicarb (only). The tubes had air drawn through them 
at 4 L/minute for 24 hours after which they were extracted. Please see Attachment C for the 
chromatogram of a “seasoned” Aldicarb spike at the 0.050 pg/spl LOD level. 

(5) 95 



3. ANALYTICAL CALCULATIONS: (cont.) 

C, Sample result calculations: For reporting of sample results, the total micrograms of Aldicarb 
and the total micrograms of the two metabolites (corrected for molecular weights) were combined 
and reported as Aldicarb. 
calculation is as follows: 

Results are reported as total micrograms of Aldicarb per sample. Sample 

Aldicarb: 
3.5mm PH sr~l x 0.025 WLP Ald. x 40 UL Ald. inj. x 1.0 mL x 0.667 mL x = 0.019 pg/sample 1.0 rnL 
3mm PH AId mL 1000 UL 4OuLspIinj. 1OOOuL 

Aldicarb SO: 
3.Srnrn PH Sol x 0.025 UP SO x 40 UL Ald. inj. x 1.0 rnL x 0.667 rnL x 1.0 = 0.019 )lg/spl so 
3mm PH AId SO nlL 1000 UL 40 uL spl inj. 1000 uL 

0.019 pg/spl SO x 190.25 M.W. Aid. = 0.017 W/sample AIdicarb 
206.25 M.W. Ald. SO 

Aldicarb SO, : 
3.5nun PH cm1 x 0.025 LlP SR- x 40 UL Ald. inj. x 1.0 mL x 0.667 mL x 1.0 = 0.019 clg/spl SR 
3mm PH Ald SR mL loo0 UL 40 uL spl inj. 1000 uL 

0.019 pg/spl SR x 190.25 M.W. Ald. = 0.016 pgkample Aldicarb 
222.25 M.W. AId. SQ 

TOTAL ALDICARB = 0.052 pgkample Where “PH” = Peak Height 

4. OUALITY ASSURANCE: 

A. Instrument Linearity and Reproducibility: Instrument linearity and reproducibility were 
evaluated by running 10 replicate 30~1 injections of three levels of standards containing Aldicarb, 
SO and SO2 over a 13 hour period The spreadsheets of the ten standard curves are found as 
attachments to the Method SOP (Attachment B). 

B. Standard Curve Linearity and r-value: A three point calibration curve, including 0.05 pg/mL, 
0.10 pg/mL and 1 .O pg/mL of Aldicarb, SO and SO2 was made to determine the standard curve 
linearity. Computed r-values for the 10 standard curves were also performed and the plots can be 
found as attachments in the Method SOP (Attachment B). Before the beginning of sample analysis, 
a four point calibration curve was established. A standard at the 0.025 pg/mL level was added to 
cover the lower reportable LOD that was requested by the Study Director. Please see 
Attachment Dl k D4 for chromatograms of the standard curve levels. 

(6) 
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p 4. OUALITY ASSURANCE: (cont.) 

C. Analytical result acceptance criteria: Analytical acceptance criteria based on the linearity and 
reproducibility of standard curves are detailed in Attachment E, our SOP numbered WHS-AD-11 
and titled “Data Generation and Reporting”. 

D. Quality Assurance Spikes: 

1. Application QA Spikes: WHS personnel prepared the Quality Assurance spikes for this 
study since the Center for Analytical Chemistry (CAC) Quality Assurance (QA) personnel were not 
available at the time. The resin beds of sixteen resin tubes (SKC Lot # 499) were spiked with 70 UL 
of 10 ng/uL Aldicarb (only) spike solution. This made a total of 700 ng per spike. The standard 
was secured from CAC Standards Repository. The Standard Solution number was # 72-2922e. 
After spiking, the tubes were allowed to stand at ambient temperature for about one hour after 
which the broken ends of the primary sections were capped. 

Four tubes were selected at random, extracted and analyzed for spiking level verification. Four 
additional tubes were retained in the lab in Freezer # 27873 as Lab Spikes. The remaining eight 
tubes were used by ARB staff as Trip Spikes and Field Spikes. When the tubes were returned to the 
lab, all 12 tubes were extracted and analyzed concurrently. The following table lists the 
% recoveries. 

TABLE 3. APPLICATION QA SPIKES - % RECOVERY 
CAC ARB Amount Spiked % Recovery % Recovery % Recovery % Recovery 

Spike ID Spike ID ng Aldicarb Sulfoxide Sulfone Total Aldicarb 
Q&&l em_ 700 80.57 --- --- 80.57 
QA-s-2 ___ 700 122.8 --- --- 122.8 
QA-u-3 ___ 700 79.43 --- --- 79.43 

l Total Aldicarb recoveries include the Aldicarb metabolite amouots corrected for molecular weights. 

Please see attachment Fl > F3 for resin tube Lab, Trip and Field Spike chromatograms. 

(7) 
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/-- 5. QUALITY CONTROL; 

A. Collection efficiencies and storage stability: For collection efficiencies and storage stability 
data, please refer to Attachment B for the Method SOP as developed by WHS. 

B. Resin sample/extract integrity: Once received in the lab, all of the resin samples and spikes 
were stored in Freezer # 27873. The temperature of this freezer is recorded manually every work 
day. The average temperature of this freezer during the storage of samples and spikes was -16 O C. 
At no time did the temperature vary more than +/- 3 O C. 

In all cases, the resin samples and spikes were analyzed on the same day that they were extracted. 

C. On-going Quality Control spikes: The following tables list the WHS Laboratory on-going 
QC spike recoveries. For each set of 20 samples analyzed, one resin tube was spiked with 
50 ng (each) of Aldicarb, SO and S02. 

TABLE 4. WHS LABORATORY ON-GOING QC SPIKES -% RECOVERY AT 50 ng EACH 
Date Analyzed Lab ID Sample ID % Recovery % Recovery % Recovery 

Aldicarb Aldicarb SO Aldicarb SO2 
7-24-97 Spike 1 Resin Spike 67.60* 92.00 81.20 
7-29-97 Spike 2 Resin Spike 93.00 108.8 109.4 

* Spike A has a recovery below acceptable parameters. However, since all of the samples were ND, the samples were 
not rerun as would normally be the case when low recoveries occur. 

Please see Attachment G for a resin spike chromatogram. 

D. On-going Quality Control resin blanks: The following table lists the resin blank results that 
were analyzed as part of the WI-IS Laboratory on-going QC for this Aldicarb study. 

TABLE 5. WHS LABORATORY ON-GOING QC RESIN BLANK RESULTS 
Date Analyzed Lab ID Sample ID Aldicarb, SO and Se, 

7-24-97 Blank 1 Resin Blank ND 
7-28-97 Blank 2 Resin Blank ND 

Please see Attachment H for a resin blank chromatogram. 

6. DISCUSSION: 

Please see Attachment I for a chromatogram of an ARB Aldicarb resin sample. 
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I ATTACHMENT Al 1 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P-0. Box 2815, Sactamentd CA 95812 

ALDICARB APPLICATION 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: $37-007 

- Date: 3 I/ 147 
Sample/Run #: 
Job name: 
Log numbers: /- /o 

Transfer 

Transfer 

Transfer 

ACTION 

3ample Collected 

DATE 

INITIALS METHOD 
OF 

&r;t STORAGE 

TIME GIVEN BY TAKEN BY 
- 

/3/ g x&e s. m& ;I 
J 

Transfer 

DESCRIPTION 
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ATTACHMENT A2 I 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING 81 LABORATORY DIVISION 
P.O. Box 2815, Sacramento CA 95812 

ALDICARB APPLICATION - 
CHAIN OF CUSTODY 

ti2 

SAMPLE RECORD 

Job #: C97-007 

Date: 
SamplelRun #: 

‘7 I/ I?? 

Job name: ’ 
Log numbers: I/ - 3 0 

LOG1 1 IDI DESCRIPTION 



--- r ATTACHMENT A3 I 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 2815, Sacramento CA 95812 

ALDtCARB APPLICATION 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: (Z97-007 

Date: 
Sample/~ #: 

? I / /?p 

Job name: 
Log numbers: 2/-3a 

DESCRIPTION 



ATTACHMENT A4 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 28 15, Sacramento CA 95812 

ALDICARB APPLICATION 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: C97-OOZ 

- Date: 71 /,h 
Sample/Run #: 
Job name: 
Log numbers: 3 / - $‘o 

Transfer 

Transfer 

Transfer 

Transfer 

Transfer 

Transfer 

ACTION 

Sample Collected 

DATE , TIME 

INITIALS METHOD 

//Ee :;ORAGE 
freezer, ice 

TRUE COPY OF THE 
I 

It T/f / - 7 INITIALS s-k : . . - . . A 



ATTACHMENT AS 

CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 
P.O. Box 2815, Sacramento CA 95812 

ALDICARB APPLICATION 
CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: C97-007 

Sample/Run #: 
Job name: 
Log numbers: 

Transfer 



California Department of Food and Agriculture 
Center for Analytical Chemistry 
Worker Health & Safety Laboratory 
3292 Meadowview Road 
Sacramento, CA 95832 
9 16-262-2079 

Original Date: 06- 1 l-97 
Supersedes: New 
Page: 1 of 9 

Standard Operating Procedure for the Analysis of 
Aldicarb and Metabolites on XAD-2 Resin Air Sampling Tubes 

1. SCOPE: 

This is an HPLC post column fluorescence detector method for the determination 
of Aldicarb, Aldicarb Sulfoxide, and Aldicarb Sulfone on XAD-2 resin air sampling tubes. 

2. SUMMARY OF METHOD: 

The exposed XAD-2 resin tubes are stored on dry ice or in the freezer until 
extraction. Samples are equilibrated to room temperature, desorbed with 4 rtiLs of 
methanol, and reduced in volume 2: 1 prior to injection. The validated injection volume is 
100 p..L, comprised of 30 uL of standard or sample and 70 ILL of water. Depending on 
system performance, up to 40 pL of sample or standard may be injected. The samples are 
analyzed by HPLC with autosampler, a C 18 column, post column system, OPA 
derivatization, and fluorescence detection. 

3. EOUTPMENT AND CONDITIONS: 

A. Instrumentation: 
Hewlett Packard 1050 Liquid.Chromatograph with Autosampler 
Fluorescence Detector: SP Therm0 Separation Products Spectra System 

FL2000 
Pickering Post Column System PCXS 100 
Column: Pickering Laboratories Carbamate Analysis Column, 5u, Cl 8, 

4.6 x 250 mm 
Data System: Hewlett Packard 3396 Series II Integrator 

B. Conditions: 
HPLC Pump Gradient: 10% ACN, hold for 2 min, T = 16 min 90% ACN, 
hold for 2 min, T = 20 min 10% ACN, ACN/H20, 1 mL/min, 
Stoptime = 23 min, Posttime = 5 min. 
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Original Date: 06- 1 l-97 
Supersedes: New 
Page: 2 of 9 

B. Conditions: (cont.) 
1050 ALS Injector Program: 1. Draw 30 yL from Sample, 
Speed 200 uL/min, Offset 0.0 mm. 2. Draw 70 uL from Sample + 50, 
Speed 200 uL/min, Offset 0.0 mm. 3. Mix max uL needle in seat, Repeat 
10 times, Speed 500 uL/min. 
Post Column Parameters: Heated Reactor temperature = 100” C, Column 
temperature = 42” C, reagent preparation as per Pickering Laboratories 
PCXS 100 User’s Manual Version CE 1, January 1997. 
Fluorescence detector: excitation at 330 nm, emission at 464 run. 

C. Auxiliary Apparatus: 
1. Glass vials and caps, minimum 5 mL capacity 
2. Vial Rotator, “Roto-Torque”, Heavy Duty Rotator, Cole-Palmer 
Instrument Company, Chicago, IL 
3 Nitrogen Evaporator, Organomation Associates Incorporated, 
Northborough, MA 
4. Miscellaneous laboratory glassware 

D. Reagents: 
1. Methanol, acetonitrile, and water, HPLC grade 
2. 0.05 M NaOH and o-phthalaldehyde reagent (OPA) as per Pickering 
Laboratories PCXS 100 5 100 User’s Manual Version CE. 1, January 1997. 
3. Analytical standards of Aldicarb, Aldicarb Sulfoxide, and Aldicarb 
Sulfone in methanol 

a) Stock standard of 1 mg/mL 
b) Working standards in the range of 0.05 to 1 ng/uL 

4. ANALYSIS OF SAMPLES: 

1. Add 4 mLs of methanol to glass extraction vial. 

2. Score the primary section end of the sampled XAD-2 tube above the retainer 
spring and break at the score. Remove the glass wool plug with forceps and place 
into the extraction vial. Pour the XAD-2 resin into vial. Retain the secondary 
section of the tube for later analysis if breakthrough is suspected. 

3. Rotate or shake vial for 30 minutes. 

4. Remove an aliquot of methanol extract and reduce 2: 1 under nitrogen. Extract is 
ready for analysis. If the sample is outside the linear range of the standard curve, 
concentrate or dilute as necessary, 

3.05 
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5. OUALITY ASSURANCE. 

A. instrument Linearity and Reproducibility: 

Instrument linearity and reproducibility were first evaluated by running 10 
replicate 30 UL injections of three levels of standards containing Aldicarb, 
Aldicarb Sulfoxide (SO), and Aldicarb Sulfone (SO2) over a 13 hour 
period. Please see Attachment 1 > 3 for linearity and reproducibility 
spreadsheets of Aldicarb, Aldicarb SO and Aldicarb SO2, Please see 
Attachment 4 > 6 for graphs of r-values. 

For sample analysis, standard curve linearity and reproducibility are tracked 
during each analytical run. For a 4 point standard curve ranging from 
0.05 ng/uL to 1 .O ng/pL linearity is acceptable if r 10.995 and if 
instrument response for a given level is within + 20% of its calculated 
value. 

Instrument reproducibility is acceptable if responses for a given standard 
curve fall within f. 20% of the preceding curve, 

B. Limits of Detection and Quantitation: 

The Limit of Detection (LOD) for Aldicarb was based on at least a 3: 1 
signal to noise ratio** and an average peak height of 7 mm for the lowest 
standard of 0.05 q&L. Calculation is as follows: 

LOD oeak height I ng standard injected x final volume = @sample 
standard peak height FL sample injected 

For example: 

3mm x 1.5 ng standard injected x 2 mL final volume = 0.043 pg/sample 
7mm 30 pL injected 

The Limit of Quantitation (LOQ),** based on ten times the signal to noise 
to ratio, or 3.33 x the LOD, is: 

3.33 x .043 = 0.143 or 0.140 pg/sample 

As per the above calculation, the LODs for Aldicarb Sulfoxide and Sulfone 
were based on average peak heights of 5 mm and 6 mm, respectively. ,This 
results in an LOD of 0.060 &sample and an LOQ of 0.200 &sample 
for the Sulfoxide and an LOD of 0.050 pg/sample and an LOQ of 
0.165 ug/sample for the Sulfone. 



Original Date: 06- 11-97 
Supersedes: New 
Page: 4 of 9 

B. Limits of Detection and Quantitation: (cont.) 

For actual sample analysis, the total micrograms of the three analytes may 
be reported. 

Results are reported as micrograms per sample. Calculation is: 

vg/sample =(samole ueak height)(wL of std iniected)(samnle final volume, in mLs1 
(std peak hcight)(pL of sample injcctcd) 

** See Standard Operating Procedure WHS-QA-1, revision #l 

C. Extraction and Collection Efficiencies: 

The following table lists the extraction efficiencies of Aldicarb (only) 
at the method LOQ, 2 x LOQ and 5 x LOQ from unseasoned XAD tubes. 

I 
TABLE 1. EXTRACTION EFFICIENCIES OF UNSEASONED XAD TUBES 

Level Spike ID 1 Amount spiked 1 Amount Recovered 1 % Recoverv 
d 

ng ng 
1 xLOQ Rep #l 140.0 121.7 86.93 
1 xLOQ Rep #2 140.0 117.0 83.57 
1 xLOQ Rep #3 140.0 111.0 79.29 

Rep 140.0 105.6 #4 ] Rep #5 
140.0 108.0 

I 
- 

Rep #l 280.0 235.1 
Rep #2 280.0 2t 52.8 
Rep #3 280.0 222.0 
Rep #4 280.0 Lab Accident 
Rep #5 280.0 235.2 

75.43 ! 
I 

1 
77.14 

I AXliT! * OS%,+? nv u.. ou.91 

83.96 
93.86~., 
79.29 

Lab Accident 
84.00 

1 xLOQ 1 xLOQ 

2xLOQ 
2xLOQ 
2xLOQ 
2xLOQ 
2xLOQ 

5xLOQ Rep #l 
! ! 1 AVG.: FC 312 J-I.&V 

91.19 
5xLOQ 

1 700.0 I 638.3 
Rep #2 700.0 I 582.6 83.23 

5xLOQ Rep #3 4 700.0 637.3 91.04 
5xLOQ Rep #4 700.0 684.0 97.71 

_ 5xLOQ Rep #5 700.0 615.0 87.86 
AVG.: 9021 

107 
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C. Extraction and Collection Efhciencies: (cont.) 

The following table lists the collection and extraction efficiencies of 
Aldicarb (only) at the method LOQ, 2 x LOQ and 5 x LOQ from seasoned 
XAD tubes. The tubes were spiked and then subjected to an air flow of 
4L/min for 24 hours at an ambient temperature of about 85 O F before the 
primary section was extracted and analyzed. 

TABLE 2. COLLECTION AND EXTRACTION EFFICIENCIES OF 
SEASONED XAD TUBES 

* This data point was not used to compute the average. It is believed to have been the 
result of a calibration problem. 

I.08 



D. Storage Stability: 

Original Date: 06-I 1-97 
Supersedes: New 
Page: 6 of 9 

Two sets of 15 resin tube storage stability spikes were done. One set was 
spiked with 50 ng/spl of Aldicarb. The other set was spiked with 100 ng/spl 
of Sulfoxide and Sulfone (each). All tubes were spiked at the same time. 
They were unseasoned per the study director. One set of tubes was 
extracted and analyzed immediately (Time 0), the remainder of the tubes 
were placed in freezer #27873. 

Spikes were analyzed in triplicate at Time 0 = extracted immediate spiking, 
at Time 1 = day 8, at Time 2 = day 15, at Time 3 = day 22, and at 
Time 4 = day 30. Time 4 extracts were rerun on day 56 due to 
unacceptable metabolite integiation on day 30. The following tables 
(3,4,5) list the storage spike recoveries. 

TABLE 3. STORAGE, 

* This spike had 9.9 ng/spl of Aldicarb Sulfoxide. Total Recovery = 94.60% 
** This spike had 6.3 ng/spl of Aldicarb Sulfoxide. Total Recovery = 121.40 % 

a09 
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D. Storage Stability: (cont.) 

TABLE 4. STORAGE STABILITY SPIKES - 100 n 
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D. Storage Stability: (cont.) 

Day 56 SS Spike #l 100.0 94.6 94.60 
SS Spike #2 100.0 94.5 94.50 
SS Spike #3 100.0 105.0 105.0 98.03 6.03 6.15 

6. DISCUSSION: 

Seasoned spiking shows that Aldicarb metabolizes to its Sulfoxide and 
Sulfone under actual sample conditions. Therefore, the three analytes are 
included in all QC measures. 

The validation of this method included spiking at the LOQ, 2 x LOQ, and 
5 x LOQ. Breakthrough was not observed at any level. 

The Hewlett Packard 1050 Autosampler Injector Program was used to combine 
and mix 30 uL of standard or sample with 70 l.rL of water before injection. This 
way, the solvent composition of the sample more closely approximates the mobile 
phase, allowing larger injection volumes and greater sensitivity. Although no 
mixing takes place when the combined injection volumes equal the capacity of the 
sample loop, peak shape is substantially improved. 

111 
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Propct: AR8 Ald~car~ and Metaoolites on XAG-2 Resin AIM Sampling Tubes AI-TACIWENT 1 
Chromatogram 1.0.: AR&6b 3-21.22-97 WHS-QA-2 #3 
Instrument: 105OLCIPCX 5100 spl30/70H20 LC/Mthl Cl8 25cm ex330em464 aldica40 dat 

Aldicarb Sulfone 
Cone rt Area Int CalxlO-5’ Lin” 

Curve1 1 0.05 [ 7669 1 58766 1 
Repro*** 

vb 2.552 
rEnaaao-r I n4 I ~cf4 I 4fim=9g b 2.924 87.29% 

176 1 hh 3 oc;a , n-I ?COL 

-.----- -. . , . .““” 

1 7.643 10932.,, F", , "".~"I" , l"l."-l,O 
I I F 

r,,nr.. ,n n nc 7CCC)h c.cr,- I ..L I n me,.. I _A. ^^_. I tePr0 with Curve 1 Repro with Curve 5 
buIvC 1U j U.UJ 1 1.035 1 04300 VD L.JLJ lZ4.Ytwo 
r= 10000 i n i I 

109.87% 114.44% 
..---- , -.. , 7 GA3 i ,.w-- "n'06 vb I I”, 2.540 91.46% 93.51% 115.11% 105.95% 

L 1 1 1 7.637 jlq96r 386 pb 2.735 92.87% 100.34% 104.55% 101.62% 
urmco 

‘Calibration Factor: Calculated by HP 3396 Series II Integrator. Is equal to ngs of standard divided by peak ares. 

“Linearity: Calculated by Quattro Pro. Sample calculation :(peak area for .lng/ul standard divided by 2 x peak area for .05ng/ul standard) x 100 

l - Reproducibilii: Calculated by Quattro Pro. Sample calculation : (peak area for .05ng/ul concentration of 2nd standard curve divided by 
peak area for .OSng/ul concentration for 1st standard curve) x 100 



Project 

Chromrtognm 1.0.: 

ARE Aldtcarb and Metabolltes cn XAD-2 Resm Air Sampling Tubes ATTACHMENT2 
AR&6b 3-21.22-97 WHS-QA-2 63 

Instmm*ntz t OSOLC/PCX 5 100 spl30/7OH20 LClMthl Cl 8 25cm ex330em464 aldica40 dat 

Aldicarb Sulfoxide 

I Curve 5 
I 0.05 1 Ac;Q47 I 1 nh I I 

I 

r = 1.0000 0.1 6. _ _ , 
1 6514 lclRR’ 

, , V.-l"" , JJ" 

t 

1 1 1 6.512 
I I 

lw:u, , pu , 
I I I 

‘Calibration Factor: Calculated by HP 3396 Series II Integrator. Is equal to ngs of standard diiided by peak area. 

l *LinearW Calculated by Cluattro Pro. Sample calculation :(peak area for .lng/ul standard divided by 2 x peak area for .05n@ul standard) x 100 

l ** Reproducibility: Calculated by Qua&o Pro. Sample calculation : (peak area for .06ng/ul concentration of 2nd standard curve divided by 
peak area for .OSng/ul concentration for 1 st standard curve) x 100 
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Prcqcct. ARB Aldlcarb and Metabohtes on XAD-2 Resin Air Sampling Tubes 
Chromatogram I 0. ARB-6b 3-21.22-97 WHS-QA-2 #3 
Inmum*nt 105OLCIPCX 5100 sp130~70H20 LC/Mthl Cl6 25cm ex330em464 aldica40,dat 

ATTACHMENT 3 

Aldicarb 

‘Calibration Factor: Calculated by HP 3396 Series II Integator. Is equal to ngs of standard divided by peak area. 

“Linearity: Calculated by Quattro Pro. Sample calculation :(peak area for .l nglul standard divided by 2 x peak area for .05ng/ul standard) x 100 

l ** Reproducibility: Calculated by Quattro Pro. Sample calculation : (peak area for .05ng/ul concentration of 2nd standard curve divided by 
peak area for .05ng/ul concentration for 1st standard curve) x 100 
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ATTACHMENT 4 

WHS LABORATORY METHOD VALIDATION FORM 

PROJECT: m 
STUDY DIRECTOR: Kevin Mongar 
PAI.: Sheila Margetich 

SOP: WHS-OA-2. rev. #5 #3 
LAB BOOK: S96 173 

Instrument Linearity Check 

Instrument: Hewlett Packard 1050 HPLC S/N 3448AO3614 with Pickering PCX 5 100 
Post Column System 
Detector: Spectra Physics Fluorescence, em 330nm/ex 464nm 
Analyte(s): Aldicarb, Aldicarb Sulfoxide, Aldicarb Sulfone standards in methanol 
Chromatogram ID: AREI-6b 
Date of Linearity Check: 3-21, 22-97 
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ATTXtlMENT 5 

WHS LABOWTORY METHOD VALIDATION F0iXi.M 

PROJECT: ARB 
STUDY DMZOR: Kevin Monqar 
P..4.1.: Sheila Marqetich , 

SOP: WHS-OA-2. rev. #5 $3 
LAB BOOK: S96 173 

Instrument Linearity Check 

Instrument: Hewlett Packard 1050 HPLC S/N 3448A03614 with Pickering PCX 5100 
Post Column System 
Detector: Spectra Physics Fluorescence, em 330nm/ex 464nm 
Analyte(s): Aidicarb, Aldicarb Sulfoxide, Aldicarb Sulfone standards in methanol 
Chromatogram ID: ARB-6b 
Date of Linearity Check: 3-21,22-97 

‘VMi-3~2 *3: MMem lineardy Check. SIandarn Cwe 3 

Mcam r; 99999 
1 

/ I 

: Java Sm.9 
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Al-T:\<: tihlENT 6 

WHS LABORATORY METHOD VALTDATION FORM 

PROJECT: A-Q 
STUDY DIRECTOR: Kevin Monear 
P.A.I.: Sheila Marsetich 

SOP: WI-IS-OA-2. rev. $5, $3 
LAB BOOK: S96173 

Instrument Linearity Check 

Instrument: Hewlett Packard 1050 HPLC S/N 3445A03614 with Pickering PCX 5 100 
Post Column System 

* Detector: Spectra Physics Fluorescence, em 330nm/ex 464nm 
Analyte(s): Aldicarb, Aldicarb Sulfoxide, Aldicarb Sulfone standards in methanol 
Chromatogram ID: ARB-6b 
Date of Linearity Check: 3-21, 22-97 

1 

3 I 

3 ; to ' I5 20 is 30 is 
BNgs SlaNlald hpcxd 

Aldicab r; 99992 
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/ 
Sulfone pl.COCO 

/ / 

1 I 
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Ngs Standard injected 



Bata is1 
=f= 
Inj 
Sample Name : SO-2 
Acq. Operator : cb 

Name: 
f=== 

Seq. Line : 6 
Vial : 106 

Inj : 1 
Inj Volume : Inj prog 

Acq. Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 6/2/97 2:10:08 PM by cb 
Analysis Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 6/3/97 1O:Sl:lO AM by cb 

(modified after loading) 
O==='=f'====T===t====-------------- --------------I========-- ---- ------===1==3===1======== 

__-_------------------------ 
________-__-_____-____^_________________ 

------------===============-=I=---- -w-w-- ------e-e- 

Instrument Conditions: At Start At Stop 
Temperature: 24.3 24.4 OC 

Pressure: 165.2 165.4 bar 
Flow: 1.000 1.000 ml/min 

r ___.- 
tLU1 A. Ex=33U. tm~WiSiU602~~~ 

%F 1 . 

9; 
i 

“j 

7.1 

6 -i 

0 215 J ’ 715 lb 11.5 - - f-, .- ._,_ - ‘. ?--.- 15 16% ------.A----..- 

------ ------I--,,,,-,,,------------ _^---_---____-_-_-_-_______ 
-----===“=I=======-,,,_ -w--w =I=fl=lt======== 

External Standard Report 

Sorted by Retention Time 
Calib. Data Modified : 
Multiplier 

Tuesday, June 03, 1997 10:44:19 AM 
: 1.667000e-2 

Dilution : 1.000000 
Uncalibrated Peaks : compound name not specified 

Signal 1: FLDl A, Ex-330, Em=464 

Instrument 1 6/3/97 10:51:42 AM cb Page 1 of 2 



RT Sig Type Area Amt/Area Amount w? Name 
[min] [%F*s] bg/spll 

I ------ I-4 ------ I---------- I ---------- I -------- +.-I -------------- 1 
2.375 1 W 12.04306 0.00000 0.00000 ? 
2.556 1 W 2.56568 0.00000 0.00000 ? 
2.990 1 w 4.56051 0.00000 0.00000 ? 
3.00s' 1 w 9.73752 0.00000 0.00000 ? 
4.075 1 PI?. 1.90652 0.00000 0.00000 ? 
6.585 1 PV 6.61181 2.97628e-1 3.28043e-2 sulfoxide 
7.733 1 w 1.79836 3.02531e-1 9.06950e-3 11.905 1 PV 4.14061 2.18828e-1 

1.51043e-2 
-;;y: '"py 

22.581 1 W 2.62287 0.00000 0.00000 ? ,- s 51. 22.667 1 W 
1.00735 0.00000 0.00000 ? 

.005~&.j~~i 

Z-IL1 r L-E C:\HPCHEM\1\DATA\O~O2A\l~~-O6Ol.D Sample Name: 5 
========= =---------------------------------------------- -----------------------^-------------------------==----- ----__ ------a--__ 
Injection Date : 6/2/97 2:50:28 PM 
Sample Name 

Seq. Line : 6 
: 50-2 Vial : 106 

Acq. Operator : cb Inj : 1 
Inj Volume : Inj prog 

Acq. Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 6/2/97 2:10:08 PM by cb 
Analysis Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 6/3/97 10:51:10 AM by cb 

(modified after loading) 
======'='====I=================---- ----==================l==t=l================ 

Totals : 5.69781e-2 

__-------------^---____^________________------------- __------------_____---------------------------------- o==p============ 

*** End of Report *** 

Instrument 1 6/3/97 10:51:42 AM cb 
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. ,ti AITACHMENT D-I .025 119 

Standard Curve Chromatogram - 0.025 ng/ul a--- ---- 
Injection Date : T/24/97 4:02:09 PM Seq. Line : 2 
Sample Name : . 025 ng/ul 
Acq. Operator : sf 

Vial : 101 
Inj : 1 

Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Acq. Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 3:58:38 PM by sf 

(modified after loading) 
Analysis Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 4:25:26 PM by sf 

(modified after loading) 
carbamate method 

Instrument Conditions: At Start At Stop 
Temperature: 27.6 27.7 OC 

'Pressure: 154.0 155.6 bar 
Flow: 1.000 1.000 ml/min 

_---- FL~xl33U,~~~~D724\~Ul~OZOl.D 
-. -. --. -..- ----.- _.-__ . -.._--__-- . .._ .- -. ..- 

I? 
1 

I o”,,. 215 5”““. ” 7.5- lb li1.5 
, --- 

15 ______-_.__.-._____ a-IT--- 

=======z ===f=“============f========================================= 

Calibration Table (after recalibration) 
==PI=l==PPIIPf==p=p========-----===================================== 

Calib. Data Modified : Thursday, July 24, 1997 4:25:26 PM 

Level 1 calibrated: Replace Response Factors, 
No Update of Retention Times 

Signal 1 : FLDl A, Ex=330, Em=464 

Instrument 1 7/24/97 4:25:27 PM sf Page 1 of 



id c _) _. ; i ‘i J:;HPCHEM\l\DATA\072~~\1~~-~12~l.D Sample Name: -025 ny, 
================================---------- ----- ---------------========1==-------------- ---------== 
Injection Date : 7/24/97 4:02:09 PM 
Sample Name 

Seq. Line : 2 
: .025 ng/ul Vial : 101 

.f- Acq. Operator : sf Inj : 1 
Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Acq. Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 3:58:38 PM by sf 

(modified after loading) 
Analysis Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/g? 4:25:26 PM by sf 

(modified after loading) 
carbamate method 
_--------------------- ----------------------=============,,,,_====----------- ----- 

-----------====I========= 

RT Sig Lvl Amount Area Amt/Area Ref Grp Name 
[mini [ug/spll 

I ------ 1-+.1---------- 1 ----------l----------l---1--1 -------------- 1 
6.558 1 1 1.00000 

2. 2.00000 
3 4.00000 
4 40.00000 

7.755 1 1 1.00000 
2 2.00000 

/- " 3 4.00000 
4 40.00000 

11.757 1 1 1.00000 
2 2.00000 
3 4.00000 
4 40.00000 

2.67483 3.73855e-1 
5.81434 3.43977e-1 

lo.31539 3.87770e-1 
105.60493 3.78770e-1 

3.10021 3.22559e-1 
6.24733 3.20137e-1 

11.61346 3.44428e-1 
116.78109 3.42521e-1 

3.70002 2.70269e-1 
7.25617 2.75628e-1 

13.94594 2.86822e-1 
139.17429 2.87409e-1 

sulfoxide 

sulfone 

aldicarb 

Rel. Reference Window : 8.000 % 
Abs. Reference Window : 0.000 min 
Rel. Non-ref. Window : 8.000 % 
Abs. Non-ref. Window : 0.000 min 
Calculate Uncal. Peaks: 
Partial Calibration : 

compound name not specified 
Yes, 

Correct All RTs 
identified peaks are recalibrated 

: No, only for identified peaks 

Curve Type : Piecewise 
Origin : Included 
Weight : Equal 
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-. :. --1,.1 . . - : ,ii?CH~M\l~,DAT~~.;~~724\1U1-~~2Ol.D Sample Name: -025 ng,i 
=================================-- -------_---_--_-_---________________ -------------_-_-_---------------- 
Injection Date : 7/24/97 4:02:09 PM Seq. Line : 2 
Sample Name : .025 ng/ul Vial : 101 

r- 
Acq. Operator : sf Inj : 1 

Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Acq. Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 3:58:38 PM by sf 

(modified after loading) 
Analysis Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 4:25:26 PM by sf 

carbamate method 
(modified after loading) 

--------- ---------=t=====----------------- -----------------==============-t===-============= 

=========xI=PPDIII---,,,,_,_,____ --_______------__--_____________________----------- 
------------------------------------ 

External Standard Report (after recalibration) 
=========p=pp==o---------- ----------==========r--------------------------------- -----------------------------=== 

Sorted by Retention Time 
Calib. Data Modified : Thursday, July 24, 1997 4:25:26 PM 
Multiplier : 1.000000 
Dilution : 1.000000 
Uncalibrated Peaks : compound name not specified 

r- 
Signal 1: FLDl A, Ex=330, Em=464 

RT Sig Type Area Amt/Area Amount Grp Name 
[mini [%? "SJ 

I 
rug/sp11 

---e-- l--l------l----------I--- ------- 1 ----------l--I -------------- 
1.792 

1 
1 vv 1.16983 0.00000 0.00000 ? 

3.134 1 w 4.12376 0.00000 o,ooooo ? 
3.201 1 VV 9.11323 0.00000 0.00000 ? 
4.667 1 W 1.00703 0.00000 0.00000 ? 
6.480 1 BV 2.67483 3.73855e-1 1.00000 eulfoxide 
7.721 1 BV 3.10021 3.22559e-1 1.00000 sulfone 

11.729 1 BV 3.70002 2.70269e-1 1.00000 aldicarb 
22.025 1 W 2.87120 0.00000 0.00000 ? 

Totals : 3.00000 

D=======D=pp=p=p------- 
-------==========p========lp=====pplp============= 

*** End of Report *** 
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: . 05 nc,- 
---- es-- 

Sample Name : . 05 ng/ul Vial : 102 
Acq. Operator : sf Inj : 1 

Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Acq. Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 4:25:44 PM by sf 

(modified after loading) 
Analysis Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 4:52:35 PM by sf 

(modified after loading) 
carbamate method 
================p--------- ------ ---------------------------------------------------= ---------^-------------------------- 

Instrument Conditions: At Start At Stop 
Temperature: 27.8 27.9 oc 

'Pressure: 154.1 155.0 bar 
Flow: 1.000 1.000 ml/min 

:- ~wlAtx33iJtt otwzm1.u . ,m = M--e-- 

=o===p======------- 
-------f---,---,--===p3------ ---------- 

------=========r=======P============= 

Calibration Table (after recalibration) 
e--e- -----================----- _____-------------------- --------------------======================= 

Calib. Data Modified : Thursday, July 24, 1997 4:52:34 PM 

Level 2 calibrated: Replace Response Factcrs, 
No Update of Retention Times 

T- Signal 1 : FLDl A, Ex=330, Em=464 
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data i;-lle ,:\HPCHEM\l\DATA\O724\102-03Ol.D Sample Name: .05 rig/c 
-e-w-- i=------=--------------------------- ---_-------------------------------------------------------- --------------------------------- 

Xnjection Date : 7/24/97 4:29:15 PM Seq. Line : 3 
Sample Name : . 05 ng/ul Vial : 102 
Acq. Operator : sf Inj : 1 

Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Acq. Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 4:25:44 PM by sf 

(modified after loading) 
Analysis Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 4:52:35 PM by sf 

(modified after loading) 
carbamate method 

RT Sig Lvl Amount Area Amt/Area Ref Grp Name 
[mini lug/spll 

I 
------l-+-l-- -----..-- I----------I ---------- ++-I -------------^ 1 

6.558 1 1 1.00000 
2 2.00000 
3 4.00000 
4 40.00000 

7.755 1 1 1.00000 
2 2.00000 
3 4.00000 
4 40.00000 

11.757 1 1 1.00000 
2 2.00000 
3 4.00000 
4 40.00000 

Rel. Reference Window : 
Abs. Reference Window : 
Rel. Non-ref. Window : 
Abs. Non-ref. Window : 
Calculate Uncal. Peaks: 

.Partial Calibration : 
Correct All RTs : 

Curve Type : 
Origin : 
Weight, : 

2.67483 3.73855e-1 
5.02540 3.97978e-1 

10.31539 3.87770e-1 
105.60493 3.78770e-1 

3.10021 3.22559e-1 
6.40982 3.12021e-1 

11.61346 3.44428e-1 
116.78109 3.42521e-1 

3.70002 2.70269e-1 
7.51185 2.66246e-1 

13.94594 2.86822e-1 
139.17429 2.87409e-1 

sulfoxide 

sulfone 

aldicarb 

8.000 % 
0.000 min 
8.000 % 
0.000 min 
compound name not specified 
Yes, identified peaks are recalibrated 
No, only for identified peaks 

Piecewise 
Included 
Equal 

Instrument 1 7/24/97 4:52:36 PM sf 
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.i 1::;) t-1 ,” ~~:'\HPC~~~l;1\DA~A~,~'724~,L~~-O3Ol,D Sample Name: .Os 
---- ----=====o====================-- -e-s-- ----=======l'lf===DI'e=3====== ------em- ---------== 
Injection Date : 7/24/97 4:29:15 PM 
Sample Name 

Seq. Line : 3 
: .OS ng/ul Vial : 102 

P 
Acq. Operator : sf Inj : 1 

Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Acq. Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 4:25:44 PM by sf 

(modified after loading) 
Analysis Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 4:52:35 PM by sf 

(modified after loading) 
carbamate method 

53=‘==21==21==p==5================------------ 
------------========PPP==LIP============== 

External Standard Report (after recalibration) 
________________________________________---------------------- --------------------------------------------------------------======= 

Sorted by Retention Time 
Calib. Data Modified : Thursday, July 24, 1997 4:52:34 PM 
Multiplier : 1.000000 
Dilution : 1.000000 
Uncalibrated Peaks : compound name not specified 

Signal 1: FLDl A, Ex=330, Em=464 

Sig Type Area 
[%?*s] 

RT 
[min] 

I mm---- 
1.802 
2.669 
3.124 
3.222 
4.168 
6.488 
7.723 

11.743 
22.042 

I--l-- 
1VV 
1VV 
lvv 
lvv 
1 PV 
1 BBA 
1 BV 
1 BV 
lvv 

-- I ----------I---- ._----- 
1.44068 0.00000 
1.04340 0.00000 
4.65020 0.00000 

10.32342 0.00000 
1.02429 0.00000 
5.02540 3.97978e-1 
6.40982 3.12021e-1 
7.51185 2.66246e-1 
1.71892 0.00000 

Totals : 

Amt/Area Amount Grp Name 
Eug/spll 

I ----..----- I--I -------- ------I 
0.00000 ? 
0.00000 ? 
0.00000 ? 
0.00000 3 
0.00000 3 
2.00000 sulfoxide 
2.00000 sulfone 
2.00000 aldicarb 
0.00000 ? 

6.00000 

‘=========ppf=PII=-------- 
--------‘===l====ptl=====-=p11=I==3=3=p============ 

*** End of Report'*** 
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,--A - 

Gata i; A'TTACHMENTD-3 -P 
3me: .1 ri5 
----- a---- 

Sample Name : . 1 rlg/ul Vial : 103 
Acq. Operator : sf Inj : 1 

Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Acq. Method : C:\HPCHEM\l\METHODS\CAEB.M 
Last changed : 7/24/97 4:52:56 PM by sf 

(modified after loading) 
Analysis Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 5:19:42 PM by sf 

(modified after loading) 
carbamate method 

Instrument Conditions: At Start At Stop 
Temperature: 27.9 28.0 OC 

Pressure: 153.8 154.8 bar 
Flow: 1.000 1.000 ml/min 

I FLDl A , tx 330 ,m E -464 o-1.9 - -.---__._ __ 

%? 

I g 
I 6 

I 7 

I 6 
I 5 
! 4 + 

z 
1 

3 

========aE ZPP=f=P===pp===3-------- 
--------======Ip=o=‘p==II=----=====----============== 

Calibration Table (after recalibration) 
======rPPltP=---^--------^-------- ------------------==========I==-================ 

Calib. Data Modjfied : Thursday, July 24, 1997 5~19~42 PM 

Level 3 calibrated: Replace Response Factors, 
No Update of Retention Times 

Signal 1 : FLDl A, Ex=330, Em=464 
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__ 
L1&‘L_I r L&,2 :: ;HPCHEM',l\DATA\\0724\LO3-04Ol.P Sample Name: .1 ng; 

================5================ -e-s- -----======================,_____ ---m-w 
Injection Date : 7/24/97 4:56:2S PM 
Sample Name 

Seq. Line : 4 
: . 1 ng/ul Vial : 103 

Acq. Operator : sf Inj : 1 
Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Acq. Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 4:52:56 PM by sf 

(modified after loading) 
Analysis Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 S:19:42 PM by sf 

(modified after loading) 
carbamate method 

P 

RT Sig Lvl Amount 
[min] rug/q31 1 

I ------1-l-l ---------- 

6.558 1 1 1.00000 
2 . 2.00000 
3 4.00000 
4 40.00000 

7.755 1 1 1.00000 
2 2.00000 
3 4.00000 
4 40.00000 

11.757 1 1 1.00000 
2 2.00000 

Area Amt/Area 

I ---------- I ---w------ 
2.67483 3.73855e-1 
5.02540 3.97978e-1 

10.70984 3.73488e-1 
105.60493 3.78770e-1 

3.10021 3.22559e-1 
6.40982 3.12021e-1 

12.35660 3.23714e-1 
116.78109 3.42521e-1 

3.70002 2.70269e-1 
7.51185 2.66246e-1 

3 4.00000 14.54610 2.74988e-1 
4 40.00000 139.17429 2.87409e-1 

Rel. Reference Window : 
Abs. Reference Window : 
Rel. Non-ref. Window : 
Abs. Non-ref. Window : 
Calculate Uncal. Peaks: 

. Partial Calibration : 
Correct All RTs : 

Curve Type : 
Origin : 
Weight : 

Ref Grp Name 

sulfone 

aldicarb 

8.000 % 
0.000 min 
8.000 % 
0.000 min 
compound name not specified 
Yes, identified peaks are recalibrated 
No, only for identified peaks 

Piecewise 
Included 
Equal 

Instrument 1 7/24/97 5:19:43 PM sf 
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L AL.zJ "1 L.3 ~:\HPCHEM\l\DATA'\O724\103-04Ol.D Sample Name: .1 ng, 
_^___-_----------------------------------------- ------------------------------------------------===================== 
Injection Date : 7/24/97 4:56:25 PM Seq. Line : 4 
Sample Name : . 1 ng/ul Vial : 103 
Acq. Operator : sf Inj : 1 

Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Acq. Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 4:52:56 PM by sf 

(modified after loading) 
Analysis Method : C:\HPCHEM\l\METHODb\CARB.M 
Last changed : 7/24/97 5:19:42 PM by sf 

(modified after loading) 
carbamate method 

============3====------------------------------------ ------------------------------------ z========t====== 

External Standard Report (after recalibration) 

Sorted by Retention Time 
Calib. Data Modified : Thursday, July 24, 1997 5:19:42 PM 
Multiplier : 1.000000 
Dilution : 1.000000 
Uncalibrated Peaks : F--- compound name not specified 

Signal 1: FLDl A, Ex=330, Em=464 

RT Sig Type Area Amt/Area Amount Grp Name 
[min] [%?*s] [ug/spll 

I -----.+-I --..--- I---- ------ I---------- 1 ----------I--I -------------- 1 
2.710 1 W 1.08994 0.00000 0.00000 ? 
3.229 1 W 13.40528 0.00000 0.00000 ? 
4.153 1 W 1.10979 0.00000 0.00000 3 
6.489 1 BV 10.70984 3.73488e-1 4.00000 sulfoxide 
7.728 1 BV 12.35660 3.23714e-1 4.00000 sulfone 

11.750 1 BV 14.54610 2.74988e-1 4.00000 aldicarb 
22.030 1 W 1.52726 0.00000 0.00000 ? 

Totals : 12.00000 

_-_--------------_-_------------------------------------------------- --------------------------------------------------------------------- 

*** End of Report *** 

Instrument 1 7/24/97 5:19:43 PM sf 
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- 
,” d ‘I 3 File AITACHMENTD-4 - - ne: In 

----- ----- 1 Standard Curve Chromatogram - 1.0 ng/ul -== 
Injection Date : 7/24/97 5:23:27 PM 
Sample Name 

Seq. Line : 5 
: lng/ul Vial : 104 

Acq. Operator : sf Inj : 1 
Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Acq. Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 5:20:00 PM by sf 

(modified after loading) 
Analysis Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 5:46:44 PM by sf 

(modified after loading) 
carbamate method 

Instrument Conditions: At Start At Stop 
Temperature: 28.1 28.2 OC 

. Pressure: 153.6 155.2 bar 
Flow: 1.000 1.000 ml/min - E Fl 5Ul.D 

1 b 215 
t ' ' ' ' 

11.5 'L----.-.-- is- 

---e-- 
-------------------------------- ---------^------------------------------ 

---------------=========I=============== 

Calibration Table (after recalibration) 
----------------__--______^____________ -------------____-^_____________________ -====t==========p=========='== 

Calib. Data Modified : Thursday, July 24, 1997 5:46:44 PM 

Level 4 calibrated: Replace Response Factors, 
No Update of Retention Times 

Signal 1 : FLDl A, Ex=330, Em=464 

Instrument 1 7/24/97 5:46:45 PM sf 
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CdZLi Flie ,:\HPCHEM\l\DATA\O724\104-0SOl.D Sample Name: lng. 
-_-------^ ----------=--------------------------------- ---------------------^-----------======'================== 
Injection Date : 7/24/97 5:23:27 PM Seq. Line : 5 
Sample Name : lng/ul Vial : 104 
Acq. Operator : sf Inj : 1 

Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Acq. Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 5:20:00 PM by sf 

(modified after loading) 
Analysis Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 5:46:44 PM by sf 

(modified after loading) 
carbamate method 
--e---e -------f==PD 

==================---------------,--,,,------------------ 
--------------------------------------- 

RT Sig Lvl Amount Area Amt/Area Ref Grp Name 
[min] [ug/spll 

I ---e-e l--l--l ---------- 1 ----------I----------l---l--l -------------- 1 
6.558 1 1 1.00000 2.67483 3.73855e-1 sulfoxide 

2. 2.00000 5.02540 3.97978e-1 
3 4.00000 10.70984 3.73488e-1 
4 40.00000 108.33380 3.69229e-1 

7.755 1 1 1.00000 3.10021 3.22559e-1 sulfone 
2 2.00000 6.40982 3.12021e-1 

f--, 3 4.00000 12.35660 3.23714e-1 
4 40.00000 120.45231 3.32082e-1 

11.757 1 1 1.00000 3.70002 2.70269e-1 aldicarb 
2 2.00000 7.51185 2.66246e-1 
3 4.00000 14.54610 2.74988e-1 
4 40.00000 145.03438 2.75797e-1 

Rel. Reference Window : 8.000 % 
Abs. Reference Window : 0.000 min 
Rel. Non-ref. Window : 8.000 % 
Aba. Non-ref. Window : 0.000 min 
Calculate Uncal. Peaks: compound name not specified 

. Partial Calibration : Yes, identified peaks are recalibrated 
Correct All RTs : No, only for identified peaks 

Curve Type, 
Origin 
Weight 

Piecewise 
Included 
Equal 

--------------------------------- ---------------------------------=I---------------------------------- -_-------------------------------- 

‘P 
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2.3 i ;f r L L .,; c : \,HPCHE,M\l\DATA\G724\134-3501.D Sample Name: lng, 
___------------------------------------ _____-_--______--__-____________________----------------------------- -------------------_______^___ 
Injection Date : 7/24/97 5:23:27 PM Seq. Line : 5 
Sample Name : lng/ul Vial : 104 

P. Acq. Operator : sf Inj : 1 
Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Acq. Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 5:20:00 PM by sf 

(modified after loading) 
Analysis Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/24/97 5:46:44 PM by sf 

(modified after loading) 
carbamate method 

===================================================================== 

External Standard Report (after recalibration) 
====I===PP===I==fDPI================================================= 

Sorted by Retention Time 
Calib. Data Modified : Thursday, July 24, 1997 5:46:44 PM 
Multiplier : 1.000000 
Dilution : 1.000000 
Uncalibrated Peaks : compound name not specified 7 I 

RT Sig Type Area Amt/Area 
[minl [%?*s] 

I ------ I- - I- - - - - - I- - - - - - - - - - I- - - - - - - - - - 
3.204 lvv 7.39306 0.00000 
3.370 lvv 3.79662 0.00000 
6.473 1 BBA 108.33380 3.69229e-1 
7.720 1 BV 120.45231 3.32082e-1 

11.744 1 BV 145.03438 2.75797e-1 
22.050 1w 2.04170 0.00000 

I -- 

Signal 1: FLDl A, Ex=330, Em=464 

Totals : 

Amount Grp Name 
[ug/spll 

. - - - - - - - - I- - I- - - - - - - - - - - - - - 1 
0.00000 ? 
0.00000 ? 

40.00000 sulfoxide 
40.00000 sulfone 
40.00000 aldicarb 

0.00000 ? 

120.00000 

*** End of Report *** 
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California Department of Food and Agriculture Number: V/ES-AD- 11 
Center for Analytical Chemistry Date: 02/05/96 
Worker Health and Safety Laboratory Revision: 
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ST.AYDARD OPERATING PROCEDURE 

Ktle: Data Generation and Reporting 

Purpose: To Provide a Standardized Procedure for the Generation and Reporting of 
Chromatographic Data 

Scope: All laboratory personnel 

Procedure: 

.tiy conflict with instructions in the method or protocol must be resolved with senior 
stat-f: the study director. and documented before proceeding. 

The number of standards used should adequately describe the standard curve shape. 
Typically this is 3-5 points spanning 1 -2 orders of magnitude for linear systems. For non- 
linear systems, additional points or narrower concentration ranges may be needed. 
Calibration curves should include a data point near the instrument MDL of the 
compound(s), or a point that approximates the project LOD. All samples with responses 
higher than the upper limit of the standard cume must be diluted and reanalyzed. 

The number and concentration of standards necessary to “‘adequately describe” the curve 
shape depend on the type of curve fitting used for data analysis as well as the actual shape 
of the curve, which in turn depends on the detector used and the chemical being analyzed. 
In the case of point-to-point curve fitting (used by HP 5880 and 3396 integrators), the 
number of standards and their concentrations should be chosen so that the maximum 
quantitative error between a smooth curve and the point-to-point line, measured at the 
midpoint between consecutive standard levels, is 15% or less. Curve-fit errors in systems 
that can use quadratic functions (HI? MSD, Varian Saturn) are much less, and 
consequently wider concentration ranges can be used. 

In general, using peak heights for GC data will minimize errors because it reduces the 
effect of small leading or trailing peak interferences. For LC work, peak areas yield better 
data because of the tendency for LC peaks to widen and shorten during a run due to the 
effect of developing column voids. 

Retention times should be reproducible to better than 1% in most cases for both LC and 
GC Capillary GC and Sradient LC times should be even better. Some systems will 

4.3: 
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slowly drift due to changing ambient conditions in the lab, but consecutive runs should 
show very small changes. 

Samples must be run in groups small enough that the standard curves on either side of 
them will not vary by more than +/- 15%. SutEcient data should be generated during 
method development to provide guidance for the chemist on this number, and that 
information should be included in the method. Typically, no more than lo-20 samples 
should be analyzed between standard curves. ‘Conditioning’ samples and cooling GC 
analytical systems between batches may provide more consistent data. 

Residues are generally reported in micrograms/sample. In the absence of complicating 
factors, levels should be reported as follows: 

>= 1000 ugs to nearest 10 ug 
100 to-999 ugs to nearest ug 
10 to 99.9 ugs to nearest 0.1 ug 
1 to 9.99 ugs to nearest 0.01 ug 
0.010 to 999 ugs to nearest 0.001 ug 

To prevent confusion when reporting high levels of residue, do not mix reporting units. 
That is, do not report some values as ugs/sample, and some as mgs/sample within the 
same group of samples, unless the unit changes are clenrly marked to draw the reader’s 
attention. 

Recovery data should be reported, but sample results NOT corrected for recovery. If 
corrected results are reported, a notation explicitly stating that fact should be included on 
the report sheet. 
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. 
U.iCA r; ATTACHMENT F- 1 QA-G-1. --- --- Resin Lab Spike Chromatogram - 700 ng/spl ---- , e-s- 

Injection D ate : 7/16,'97 4:18:48 PM 
Sample Name 

Seq. Line : 6 
: QA-LS-ldil Vial : 105 

Acq. Cperator : cb Inj : 1 
Inj Volume : Inj prog 

Acq. Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/16/97 4:10:29 PM by cb 
Analysis Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/17/97 10:21:14 AM by cb 

(modified after loading) 
=============================--- ---- __---_-__--_-_____-__________________ __---------____-____________________ 

=========================------ ------ =======================--- ---============ 

Instrument Conditions: At Start At Stop 
Temperature: 24.2 24.2 OC 

Pressure: 159.1 161.3 bar 
Flow: 1.000 1.000 ml/min 

FL~-~=330;E~FTof07Tm~05;06~~D - --.-- --e---e~ -.- -.-- --.._ - .-._- ._.._ -.- _. . _ 

%F 

4 9 : + 
.( 

.. 

-- --- .-L..C_. 

0 -T--y- 
2.5 5 [ I-. 7... I _. -- ~_- ,_ -_ , i , ..-. r_~.. ,-_. 7.5 10 (. . 1% -. - _. ._ --a--_ 12.5 15 I -- .._ --.-- ----. L- ..__ ._ 

Plt===‘ll===‘=l0 -______-___-______---------------- ^--____-_-__-___-__-_________________ 
---=========P====== 

External Standard Report 
__----_-_-_-__-____-________^___________- -----------------------------------------===============------ ------======= 

Sorted by Retention Time 
Calib. Data Modified : 
Multiplier 

Thursday, July 17, 1997 9:59:35 AM 
: 3.335000e-2 

Dilution : 
Uncalibrated Peaks 

1.000000 : 'L ct) I-1% 617 
: compound name not specified 

Signal 1: FLDl A, Ex-330, Em=464 
P 
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_ ..a :- 1 :.' L _ : . : \,H~~:tiiiiM\ L\DA'i iL ii 'I 16 \ 1 L '3 0 (J 0 1 . D Sample Name: QA-LAS- l(i 
=====~====================---- _--- =============t=== ===------------,,,-___ 
Injection Date : 

----------------_-_ 
7/16/97 4:18:48 PM 

Sample Name 
Seq. Line : 6 

: QA-LS-ldil Vial 

f- 
Acq. Operator 

: I.05 
: cb Inj : 1 

Inj Volume : Inj prog 

Acq. Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/16/97 4:10:29 PM by cb 
Analysis Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/17/97 10:21:14 AM by cb 

(modified after loading) 
======================-------------- --------------=====r===P==========------- a------- --------------e= 

RT Sig Type Area Amt/Area Amount Name 
[mini 

GrP 
[%F*s] 

I ----em I-- I------ I---------- I---------- 
[ug/spU 

1 1.956 1 W ----------I..- I--_----_______ 
14.69682 0.00000 

1 
0.00000 ? 

2.155 1 VV 1.41390 0.00000 0.00000 ? 
2.684 1 VV 1.39944 0.00000 0.00000 ? 
2.804 1 W 1.61221 0.00000 0.00000 ? 
2.950 1v-v. 1.94610 0.00000 0.00000 ? 
3.164 1 W 21.49023 0.00000 0.00000 ? 
4.158 1 PV 1.24534 0.00000 0.00000 ? 
4.577 1 w 2.85748 0.00000 0.00000 ? 
5.150 1 w 1.13571 0.00000 0.00000 ? 

f--- 6.550 1 PBA 2.11854 3.59774e-1 2.54192e-2 sulfoxide 
7.777 1 * not found * sulfone 

11.784 1 VV 64.87293.2.60736e-1 5.64106e-1 aldicarb 
22.035 1 PV 1.80817 0.00000 0.00000 ? 

Totals : . 5.89526e-1 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

------ 
-----e -_-_--__--_____-_--_----------------------- ---_---_-___-___-_-______ 

------------------==================== 

(96 --]-I$ '(17 *** End of Report *** 
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: TS-1: 
== 

: TS-ldil 
Acq. Cperator : cb Inj : 1 

Inj Volume : Inj prog 

Sequence File 
Method 

: C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
: C:\HPCHEM\l\METHODS\CARB.M 

Last changed : 7/16/97 4:10:29 PM by cb 
==========tf=== ----a -----====f=======,, -------------- ------------=t======t=-1 =========== 

======-------- --------- ---- ----------------===----=====-- --=------------ ---- ----------------=1=== -em-- ------ ------e-e-- 

Instrument Conditions: At Start 
Temperature: 

At Stop 
24.1 24.3 OC 

Pressure: 157.3 156.0 bar 
Flow: 1.000 

--. n-m A, tx=330. tm=qj4 Of 07f3ymn-- -------- 
1.000 ml/min 
--_____ - - .---__ -_ -_--_.. - __.. - _._ -. _ 

%F 

0 
-Y-Y-~--? r . , I 

2.5 5 ----- ---__._... -----_ -. -.. 
& I I -I r rb I r . 1,& I I * 1 ,b I 

_ _.___,__ -_-- - -L . . 
I 1 ,,5 0 

---------- 
----------====-,,,==I-----,,,_ --we 

---------I’= --a-- -----=P======= ----- -----===3==1==---,-=== -e--v 

External Standard Report 
---e-w -----a ------------a ------_____________-_____ ------w----w----- --------w--- -a---------- --------------------------= ------------------ 

Sorted by Retention Time 
Calib. Data Modified : 
Multiplier 

Wednesday, July 16, 1997 4:10:29 PM 
: 

Dilution 
6.667000e-2 

: 
Uncalibrated Peaks 

1.000000 :q ($ 7-w-l'? 
: compound name not specified 

Signal 1: FLDl A, Ex=330, Em=464 

Instrument 1 7/16/97 6:48:16 PM cb Page 1 of 2 



._ -t -_ i r;lb> -‘. C. \HF~H~~~\l\DATA\~~7l~\l~~-lO~l.D Sample Name: TS-1~: 
===========================----- -------------- ..-.--e-_---e- 
Injection Date 

-------------------------------==-,__,,_-- --------- 
: 7,'16/97 6:24:59 PM 

Sample Name 
Seq. Line : 10 

: TS-ldil Vial : 109 
: cb 

Y- 
Acq. Operator Inj : 1 

Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/16/97 4:10:29 PM by cb 
==========9=====---------- ----------=============----- ---------- ---------------========,,,_,== ----- 

RT Sig Type Area Amt/Area Amount GrP Name 
[min] [%F*s] hghpll 

I ---_-_ I--I ------I--- ------- I_-_-______ I ---------_ [--I -------- - ----_ 
1.930 1VV 

1 
7.21614 0.00000 0.00000 ? 

2.680 1W 1.68195 0.00000 0.00000 ? 
3.168 1VV 15.56869 0.00000 0.00000 ? 
4.151 1 PV 1.07101 0.00000 0.00000 ? 
4.291 1W 1.02937 0.00000 0.00000 ? 
4.673 1V-V 1.02780 0.00000 0.00000 ? 
4.933 1w. 1.08988 0.00000 0.00000 ? 
6.555 1 BV 3.08353 3.52739e-1 7.25157e-2 sulfoxide 
7.755 1 * not found * sulfone 

11.770 1 BV 42.95075 2.61302e-1 7.48246e-1 aldicarb 
22.036 1 PV 1.31195 0.00000 0.00000 ? 

,/-- 
Totals : 8.20762e-1 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

Instrument 1 7/16/97 6:48:16 PM cb 
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. .i: A -1 ,r,*- - WFSi ----- --e-e== 
Injection Date : 7/16/97 8:31:12 PM Seq. Line : 14 
Sample Name : WFSlrr Vial 
Acq. Operator 

: 113 
: cb Inj : 1 

Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/16/97 4:10:29 PM by cb 

---- ==============---,==========----- -------_ -------------===r===-- --------------_ ---- -----------------z= 

===================------------ 
_------------------ -.--------m-v-- 

-------================== ====== 

Instrument Conditions: .At Start At Stop 
Temperature: 25.9 26.0 OC 

Pressure: 153.5 156.4 bar 
Flow: 1.000 1.000 ml/min 

- -’ FLmtxr33U;EiGm of07~6~l-l3TVJ~D-----~‘~----- - -- --.- -_-----_ ._ -.--- _--. __ 

%F 

9 

6 

. . 
- 0 1 L-----.T_._r_-,-- -.,.-.-....- ..-- 7 ~--r-T--. . ..-.-..-.-, , , --.- 

- __ 
2.5 ._:e::: 7.5 10 li.5 ,&-‘. 

- ----- -. .- ------ --__ _._______. 
,i.5 

--_-_. .-. 

ttf’f=OxlPl=fl=- -x=I=P=PPlt=-- --==========----- 
-----------------------------= _----------------------- 

External Standard Report 
=======---a- ----- ----------=I=====,,,,,___ --------=====---------------- ----------------======'I=========== 

Sorted by Retention Time 
Calib. Data Modified : 
Multiplier 

Wednesday, July 16, 1997 4:10:29 PM 
: 1.667000e-2 

Dilution : 1.000000 
Uncalibrated Peaks : compound name not specified 

Signal 1: FLDl A, Ex=330, Em=464 

Instrument 1 7/16/97 8:54:29 PM cb 
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-A .A 
. . : 

_* & L ? Z:\HPCHEM\l\DATA\G716\113-14Ol.D Sample Name: WFS 
------ ----- -============================-- ----------.- -------------=========___, -----------s -w-e---== 
Injection Date : 7/16/97 8:31:12 PM 
Sample Name 

Seq. Line : 14 
: WFSlrr Vial : 113 

Acq. Operator : cb Inj : 1 
Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/16/97 4:10:29 PM by cb 
============p='===============--- ---===============---i--,,,,,,,_,,,____ --------------------- 

I -- 

RT Sig Type 
[mini 

I ------ j--I ------ 
2.080 1 VV 
2.783 1 VV 
2.946 1 VV 
3.136 1 W 
3.618 1 VV 
4.133 1 PV 
6.568 1 BBA. 
7.780 1 BV 

11.775 1 BV 

Area Amt/Area Amount Grp Name 
[%F*sl Euglspl I 
-------- --------_- __ I I --------I--I--------------I 
9.50730 0.00000 0.00000 ? 
9.37794 0.00000 0.00000 ? 
3.47876 0.00000 0.00000 ? 
7.53400 0.00000 0.00000 ? 
1.26341 0.00000 0.00000 ? 
1.77034 0.00000 0.00000 ? 

70.07937 3.54367e-1 4.13980e-1 sulfoxide 
13.66893 2.78639e-1 6.34909e-2 sulfone 
70.66419 2.60646e-1 3.07033e-1 aldicarb - 

Totals : 7.84504e-1 
P 

1======a=I======================--,-,_,,--------------- -----------------------============== 

C.b 
-;- (-py-l *** End of Report *** 
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Zat3. 1i ATTACHMENT G L 
._ - - -a- Resin On-Going QC Spike Chromatogram - 50 ng/spl Aldicarb, SO & SO2 (each) -i=tzb 
Injection Date : 7/29/97 12:19:05 AM seq. Line : 24 
Sample Name : Lab Spike & Vial : 123 
Acq. Operator : cb 

a$ 7-3wt7 Inj : 1 
Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/29/97 12:15:41 AM by cb 

(modified after loading) 
carbamate method 

Instrument Conditions: At Start At Stop 
Temperature: 28.4 28.3 OC 

Pressure: 155.5 157.3 bar 
Flow: 1.000 1.000 ml/min -- = Pm- 

I FttITA,tx 330 , tm=464 or mZ4CKlJ 
I %? : 
I . 1 

9; 

.--- 

b 215 J ' 715 lb 11.5 15 ' ----'ZS '- 

---em 
-----0tPIPOPt=PrlDs0 pppp=p=---------------------------,-,,,,--------- 

------------------------------------------ 

External Standard Report 

Sorted by Retention Time 
Calib. Data Modified : Monday, July 28, 1997 4:00:58 PM 
Multiplier : 1.667000e-2 
Dilution : 1.000000 
Uncalibrated Peaks : compound name not specified 

Signal 1: FLDl A, Ex=330, Em=464 

142 
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;1;1 “- - CL’. ::,HPCtiS4\1\DATA'\O-/28\123-2401.~~ Sample Name: Lab Sp. 
-c----------------------- -------------------------==================~---- ---_ =BD====I=l1=3==f==I== 
Injection Date : 7/29/97 12:19:05 AM 
Sample Name 

Seq. Line : 24 
: Lab Spike Vial : 123 

P- Acq. Operator : cb Inj : 1 
Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/29/97 12:15:41 AM by cb 

(modified after loading) 
carbamate method 

RT Sig Type Area Amt/Area Amount GrP Name 
[mini [%?*sl hq/spll 

I ------ I-I------I---------+.-- ------- 1 ----------I--l ---------_--__ 1 
1.992 
2.296 
2.738 
2.936 
3.093 
3.169 
4.118 
4.402 
4.549 

P 4.657 
4.842 
5.148 
6.421 
7.692 

11.729 
21.962 

1W 
1W 
1W 
1W 
1w. 
1W 
1 PV 
1w 
1W 
1W 
1W 
1w 
1 BV 
1 BV 
1 BV 
1 PV 

9.57038 0.00000‘ 0.00000 ? 
1.38980 0.00000 0.00000 ? 

13.50778 0.00000 0.00000 ? 
5.14743 0.00000 0.00000 ? 
3.12747 0.00000 0.00000 ? 

12.14086 0.00000 0.00000 ? 
3.01058 0.00000 0.00000 ? 
1.31653 0.00000 0.00000 ? 
1.43042 0.00000 0.00000 ? 
1.09848 0.00000 0.00000 ? 
1.44463 0.00000 0.00000 ? 
1.04210 0.00000 0.00000 ? 
9.06302 3.53729e-1 5.34416e-2 sulfoxide 

10.40110 3.15731e-1 5.47434e-2 sulfone 
10.27557 2.71344e-1 4.64796e-2 aldicarb 

2.99277 0.00000 0.00000 ? 

Totals : 1.54665e-1 

=PI==PIPIPDlPzlzP ===s=====-------- --------=============Pt==‘=====pg=pZq=-==== 

CQ 7-m 47 *** End of Report *** 
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ATTACHMENT H I: Lab E. 
--- 
me- 

---- 
---- 

. Injection Date Seq. Line : 23 
Sample Name : Lab Blank z Vial : 122 
Acq. Operator : cb Cb ‘1-~4-S~ Inj : 1 

Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/28/97 11:48:43 PM by cb 

(modified after loading) 
carbamate method 

Instrument Conditions: At Start At stop 
Temperature: 28.5 28.4 OC 

Pressure: 155.8 157.4 bar 
Flow: 1.000 1.000 ml/min 

_---- 
rem A. ~8330, tm=464 ofU72BYl22G!~O~- 

I K-7 ; 

I 
9-i 

! 8 .i 
i 

7-j 

----- -----P=P==*PPIPPPIIP==================------------------------------- ^----------_-___--------------- 

External Standard Report 

Sorted by Retention Time 
Calib. Data Modified : Monday, July 28, 1997 4:00:58 PM 
Multiplier' : 1.667000e-2 
Dilution : 1.000000 
Uncalibrated Peaks : compound name not specified 

Signal 1: FLDl A, Ex=330, Em=464 

Instrument 1 7/29/97 12:15:29 AM cb 
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LA .I 
‘- 
; - L3 '::\HPCHEM\l\DATA\O728\122-2301.D Sample Name: Lab 

-_-- ----==========================_____----------------------- e--m- -----------------------======== 
Inj-ection Date : 7/28/97 11:52:11 PM 
Sample Name 

Seq. Line : 23 
: Lab Blank Vial : 122 

Acq. Operator : cb Inj : 1 
Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/28/97 11:48:43 PM by cb 

(modified after loading) 
carbamate method 
======================================--------- ---------==========='===I=========== 

RT Sig Type Area Amt/Area Amount GrP Name 
[minl [%?*sl c-q/spu 

I -a---- I -- (------ I---------- I---------- I---------- I-- I---------_____ 1 
1.971 1 W 8.65440 0.00000 0.00000 ? 
2.223 1 W 1.31075 0.00000 0.00000 ? 
2.734 1 W 9.87712 o.oodoo 0.00000 ? 
2.934 1 W 4.30984 0.00000 0.00000 ? 
3.055 l.w 3.06299 0.00000 0.00000 ? 
3.125 1 W 12.09978 0.00000 0.00000 ? 
4.096 1 PV 1.92149 0.00000 0.00000 ? 
4.427 1 W 1.07458 0.00000 0.00000 ? 

, 4.902 1 w 1.09158 0.00000 0.00000 ? 
r- 6.558 1 * not found * sulfoxide 

7.755 1 * not found * sulfone 
11.757 1 * not found * aldicarb 
21.954 1 PV 2.65767 0.00000 0.00000 ? 

Totals : 0.00000 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

==z ===~=PfflDflPPDIII=f==---------------------- ----------------------======I=IIP=P=t’=============== 

_______--_____-__--_____________________----------------------------- __-_----------_-__________________^_____----------------------------- 

Area Percent Report 
---m-w ------P=P=l====t=Pf===q================================================= 

Sorted by Retention Time 
Calib. Data Modified : Monday, July 28, 1997 4:00:58 PM 
Multiplier : 1.667000e-2 
Dilution : 1.000000 

Signal 1: FLDl A, Ex=330, Em=464 

Instrument 1 7)29/97 12:15:29 AM cb Page 2 0: 



1331_cI Zile C:\HPCHEM\l\DATA\O728\122-2301.D Sample Name: Lab Bla 
============================I==========------- ------------------ -------------------------======== 
Injection Date : 7/28/97 11:52:11 PM Seq. Line : 23 
Sample Name : Lab Blank Vial : 122 
Acq. Operator : cb Inj : 1 

Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/28/97 11:48:43 PM by cb 

(modified after loading) 
carbamate method 

Peak RT Sig Type Area Area Name 
# [min] [%?*s] 

1 ---- ,---------,---,-------I------------- I---- "---, ---------_----____ 1 
1 1.971 1 w 8.65440 3.13e-1 ? 
2 2.223 1 W 1.31075 4.74e-2 ? 
3 2.734 1 W 9.87712 3.57e-1 ? 
4 2.934 1 w 4.30984 1.56e-1 ? 
5 3.055. 1 w 3.06299 l.lle-1 ? 
6 3.125 1 W 12.09978 4.38e-1 ? 
7 4.096 1 PV 1.92149 6.95e-2 ? 
8 4.427 1 W 1.07458 3.89e-2 ? 
9 4.902 1 w 1.09158 3.95e-2 ? 

/---- 10 21.954 1 PV 2.65767 9.62e-2 ? 

Totals : 46.06018 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

==I===P==PPllf-- ---- --II----==J=‘====t===================================== 

*** End of Report *** 
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fl 
3ata Tll?. 

4 

AlTACHMEiNT I e 294 : 
=s=‘== , ARB Resin Sample Chromatogram - N6 == 
Injection Date : 7/26/Y'/ ll:Zb 13 PM : Seq. Line : 22 
Sample Name : 294-N6 Vial : 121 
Acq. Operator : cb Inj : 1 

Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/28/97 11:21:43 PM by cb 

(modified after loading) 
carbamate method 
===============================-------------------- --------------------==============,,_ ---= 

Instrument Conditions: At Start At Stop 
Temperature: 28.7 28.6 OC 

Pressure: 154.7 156.7 bar 
Flow: 1.000 1.000 ml/min 

c KDlA tx 330 t =464 of-10 . ,m . = - 
-- 

#? : 

-I__ 

8 
ed 

--- 

I 
2.5 5 ’ . --?i-- 

--I--F-T-, . . 
10 11.5 

I --r--l-- -T---T-r-- 
15 iii-' ----- -.-~~------- 

----------w--m- --_-- ---------------=o=======___,_===-----=================-----=============== --_-- 

External Standard Report 
===I==xIPPPP __-___^______-___________________^______----------------- ______-________-_-______________________----------------- 

Sorted by Retention Time 
Calib. Data Modified : 
Multiplier 

Monday, July 28, 1997 4:00:58 PM 
: 1.667000e-2 

Dilution : 1.000000 
Uncalibrated Peaks : compound name not specified 

Signal 1: FLDl A, Ex=330, Em=464 

Instrument 1 7/28/97 11:48:31 PM cb Page 1 of 



>cl:. A Yi-- -. :a ,” :I-iPCHEM\l\DA',;A,O728\121-2201.D Sample Name: 29 
========'=~------------------------- __---_------------------- -=======---------------------- ----------------------==== 
Injection Date : 7/28,'97 11:25:13 PM Seq. Line : 22 
Sample Name : 294-N6 Vial : 121 

P Acq. Operator : cb Inj : 1 
Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/28/97 11:21:43 PM by cb 

(modified after loading) 
carbamate method 

RT Sig Type Area Amt/Area Amount Grp Name 
[mini [%?fSl b-dspu 

I ___--- I--I ------ 1 ----------I ---------- 1 ----------I--I -------------- 1 
2.104 1 W 
2.345 1 W 
2.731 1 W 
2.966 1 W 
3.083 1 W 
3.190 1 w 
4.100 1 PV 
4.345 1 w 
4.555 1 w 
4.697 1 W 
4.836 1 W 
6.558 1 
7.755 1 
8.403 1, BV 

11.757 1 
21.966 1 W 

19.97105 
2.29746 

15.97599 
8.05523 
1.70558 

15.87574 
2.51331 
1.37205 
2.00428 
1.77667 
3.02459 

* not found 
* not found 

1.62840 
+ not found 

2.49042 

0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

* 
* 

0.00000 
* 

0.00000 

Totals : 

0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

0.00000 

0.00000 

0.00000 

? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
sulfoxide 
sulfone 
? 
aldicarb 
? 

1 Warnings or Errors : 

.Warning : Calibrated compound(s) not found 

---------- ----------PPPPP=PI=‘=I=Iz====3====’===p-============================= 

Instrument 1 7/28/97 11:48:31 PM cb 
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-.-it -t 5’;l.z ‘I:: i-PCHEM\l\DATA\~728\:21-2201.D 
-------------=========3=1================== ::::::=r!:!:: 2g4 -. ==~==============------------- 

Injection Date : 7/28/97 11:25:13 PM Seq. Line : 22 
Sample Name : 294-N6 Vial : 121 
Acq. Operator : cb Inj : 1 

Inj Volume : Inj prog 

Sequence File : C:\HPCHEM\l\SEQUENCE\ALDMETS.S 
Method : C:\HPCHEM\l\METHODS\CARB.M 
Last changed : 7/28/97 11:21:43 PM by cb 

(modified after loading) 
carbamate method 
=p='===p=o====I=================================--------------------- --------------------- 

______--_------------------------------------------------------------ _______-_---_L------------------------------------------------------- 

Area Percent Report 
--------- --------- 0='=f=l="===f===I=r========-==X====f======================= 

Sorted by Retention Time 
Calib. Data Modified : Monday, July 28, 1997 4:00:58 PM 
Multiplier : 1.667000e-2 
Dilution : 1.000000 

Signal 1: FLDl A, Ex=330, Em=454 

Peak RT Sig Type Area Area Name 
# [mini [%? *s1 

1 ---- , -_------- ,-..-I -------, ------------, ---- "---, --------.-.------I 
1 2.104 1 VV 19.97105 4.23e-1 ? 
2 2.345 1 VV 2.29746 4.87e-2 ? 
3 2.731 1 VV 15.97599 3.38e-1 ? 
4 2.966 1 VV 8.05523 1.71e-1 ? 
5 3.083 1 VV 1.70558 3.61e-2 ? 
6 3.190 1 vv 15.87574 3.36e-1 ? 
7 4.100 1 PV 2.51331 5.32e-2 ? 
8 4.345 1 w 1.37205 2.91e-2 ? 
9 4.555 1 vv 2.00428 4.25e-2 ? 

10 4.697 1 w 1.77667 3.76e-2 ? 
11 4.836 1 W 3.02459 6.41e-2 ? 
12 8.403 1 BV 1.62840 3.45e-2 ? 
13 21.966 1 VV 2.49042 5.28e-2 ? 

Totals : 78.69077 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

====---------------,,,,,,______ 
------ ---------------------======P===========----- 

-----====I============= 

*** End of Report *** 14Y 
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APPENDIX IV 

DPR’s 
MONITORING RECOMMENDATIONS FOR ALDICARB 



State of Ca I ifornia 
(cI ~-~ . 

Memorandum 

Pi George Lew, Chief 
Engineering and Laboratory Branch 
Monitoring and Laboratory Division 
Air Resources Board 
600 North Market Boulevard 
Sacramento, California 95812 

Dale April 3, 1996 

Plwr : 

From Department of Pesticide Regulation - 1020 N Street, Room 161 
Sacramento, California 95814-5624 

Sublecl MONITORING RECOMMENDATION FOR ALDICARB 

Attached is the Department of Pesticide Regulation's 
recommendation for monitoring the systemic insecticide aldicarb. 
This recommendation is provided pursuant to the requirements of 
AB 1807/3219 IFood and Agr‘icultural Code, Division 7, Chapter 3, 
Article 1.5). As you know, monitoring recommendations are made 
using historical use information for the pesticide in question. 
For this reason, it is essential that the agricultural 
commissioner, 

P 
in the county or counties where monitoring will be 

conducted, be consulted prior to the onset of air monitoring. 

We anticipate submission of air monitoring data by October 1997: 

Xf you have any questions please contact Kevin Kelley, of my 
staff, at (916) 324-4187. 

John S. Sanders, Chief 
Environmental Monitoring and 

Pest Management Branch 
(916) 324-4100 AIR RESOURCES 3OARD 

MOM’fORl~ d, LW!RATORY DIVISION 

Attachment 

cc: Paul H. Gosselin, Ronald J 
Madeline Brattesani, Charles M. 

Oshima, Kevin Kelley, 
Andrews, Gary Patterson, Barry Cartes, 

John Donahue - DPR; Genevieve Shiroma, Don' Fitzell, Cara Roderick - ARB 
Ted Davis, Agricultural Commissioner Kern County 
M. Hugh Handley, Agricultural Commissioner Kings County 



California Department of 
Pesticide Regulation 
Environmental Monitoring and 
Pest Management Branch 

Staff Report 

USE INFORMATION AND AIR MONITORING 
RECOMMENDATION FOR THE PESTICIDAL ACTIVE 

INGREDIENT ALDIC~ 

March 1996 . 

Principal Author 

Pamela Wales 
Environmental Research Assistant 

State of California 
Department of Pesticide Regulation 

1020 N Street 
Sacramento, California 958 14-5624 
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dhrch. 1996 

USE INFORlMATION AND AIR MONITORING RECOMMENDATION 
FOR THE PESTICIDAL ACTIVE INGREDIENT ALDICARB 

BACKGROUND 

To fulfill the requirements of AB 1807132 19 (Food and Agricultural Code, Division 7, Chapter 3, 
Article 1.5), the Department of Pesticide Regulation (DPR) has previously requested that the Air 
Resources Board (ARB) document the airborne concentrations of the pesticide aldicarb 
(2-methyl-2-[methylthiolpropionaldehyde O-methylcarbamoyloxime). This recommendation 
provides background and recent use information on aldicarb-containing products, and identifies 
how they are used. 

Aldicarb (CAS: 116-06-3) is a colorless crystalline solid with a faint sulfurous odor. Aldicarb 
has a molecular formula of C,Ht4N202S, a molecular weight of 190.27, and a specific density 
of 1.195 at 25°C. It has a water solubility of 6.0 g/L at 25”C, a Henry’s Constant of 
1.45 x 10e9 atm.m’/mol at 2&25OC, and a vapor pressure of 3.47 x 1r5 mmHg at 25°C. Aldicarb 
is miscible with most organic solvents. 

In soil, aldicarb is rapidly converted to aldicarb sulfoxide in the presence of oxidizing agents and 
microorganisms. Further oxidation to the sulfone by microorganisms occurs at a slower rate. 
,Mineralization was more rapid in aerobic surface soils than either aerobic or anaerobic 
subsurface soils; aldicarb degrades rapidly in aerobic silty clay loam soils releasing carbon 
dioxide. Reported soil half-life (tin) ranges from 7 to 70 days. In water, the reported hydrolysis 
half-lives range from 175 to 245 days. In plants, with the exception of cotton, aldicarb is rapidly 
metabolized to aldicarb sulfoxide, sulfone, and water-soluble noncarbamate compounds. 
Aldicarb sulfoxide is highly soluble, acts systemically on the plant, and is lo-20 times more 
active as a cholinesterase inhibitor than the parent compound. 

The acute oral LDjo of aldicarb for rats ranges from 650 to 930 @kg. The LCsO (96 hour) of 
aldicarb for rainbow trout is 0.88 mg/L, and for bluegill sunfish is 1.5 mg/L . The LCsO (72 hour) 
for bluegill sunfish is 100 pg.&. Aldicarb has entered the risk assessment process at DPR under 
the Birth Defect Prevention Act of 1984 (SB950) primarily because of its cholinesterase inhibition. 

USE OF ALDICARB 

AS of March 4, 1996, there were four active registrations for products containing aldicarb, all of 
which are agricultural products. Aldicarb is a soil applied systemic insecticide absorbed via the 
roots and translocated throughout the plant, providing control of insects and nematodes. Aldicarb 
is formulated as either granules or flakes. The Signal Word found on these aldicarb-containing 
products is “Poison/Danger”. 

1 
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Aldicarb use for 1993, 1992 and 199 1 is summarized in Table 1, showing aldicarb use by yea; 

and in Table 2, showing aldicarb applications in Ken and Kings Counties. The agricultural use 
of aldicarb in the six counties listed in Table 1 accounts for 77% to 86% of the total annual 
aldicarb use. All the remaining 14% to 23% of the total use in California is applied 
agriculturally in counties not listed in Table 1. Aldicarb, due to its ability to move through 
porous sandy soils, is not registered for use in Humboldt and Del Norte Counties. 

Table 1. Aldicarb Use by Year (Pounds of Active Ingredient) 

I county 1993 1992 1991 

Kern 57,198 55,530 54,858 
Kings 49,412 32,271 44,864 
Tulare 29,194 27,975 22,364 
Fresno 50,372 26.618 23.570 

County Totals 
Percent of Total 
CALIFORNIA 
TOTAL 

188,169 144,386 147,647 
79.2% 85.7% 76.6% 

23 7.734 168,569 192,763 

The Pesticide Use Report data summarized in Table 1 show that Kern, Kings, Tulare, and 
Fresno Counties routinely receive the greatest applications of aldicarb. Yearly applications of 
aldicarb are consistently largest in Kern County followed by yearly applications in Kings and 
Tulare Counties. Table 2 shows monthly aldicarb use in Kern, Kings, and Fresno Counties. In 
1993, annual aldicarb use in Fresno County nearly doubled when compared to previous years. 
Nearly all of the increase can be attributed to a three-fold increase in use during the month of 
April 1993 (Table 2). Because the 1994 use data is not yet available, it cannot be determined if 
the increased use in Fresno County during April is a trend or one-time occurrence. 
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Table 2. Annual aldicarb use by month for Kern, Kings, and Fresno Counties in nounds of 
active ingredient, during seasons of use. 

. 

-Kern County- 

Month 1993 1992 1991 

March 1,634 1,915 - 

April 2 1,022 17,518 24,992 
May 8,837 12,064 4,424 
June 22,44 1 21,196 20,790 
July I .640 2,837 4,652 
August 1,144 - 
September 479 - 

Total 57,198 55,530 54,858 

* -Kings County- 

I Month I993 1992 1991 I 

March 

April 

May 

-Fresno County- 

iMonth 1993 1992 1991 

March 3 289 - 

April 41,917 15,103 19,329 

May 4,02 1 6,00 1 557 
June 3,876 5,224 3,044 
July 465 190 

- - 450 

Total 50,372 26,617 23,570 

Aldicarb is a soil-applied systemic insecticide, acaricide, and nematicide. Most of the aldicarb 
used in California is applied to cotton, primarily for the control of aphids and hips. 

3 
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Additionally, aldicarb has a putative growth enhancing effect on cotton, and for this reason many 
growers make routine, low-concentration applications (at about 1 lb/acre) in the spring. Table 3 
summarizes the total amounts and rates of aldicarb applied to cotton in Kern and Kings Counties 
in 1993, during the seasons of highest use. 
in 1993. 

1991 and 1992 use patterns mirror the patterns shown 
It is important to note that each year the rates of aldicarb use on cotton during the 

month of May changed dramatically. The rate of use doubled during the second half of the 
month. Each year, this change in use occurred consistently on or about the 15th of May. 

Table 3. 1993 Aldicarb applications to cotton in Kern and Kings Counties during months 
of highest rate of USC, indicating pounds of active ingredient (AI) applied, and 
average monthly application rates. 

couxity 
Kern 
Kings 

May 1-15 May 16-31 June 1-15 June 1630 

Lbs Used ‘Rate Lbs Used Rate Lbs Used Rate Lbs Used Rate 

2,016 1.3 6,748 2.1 14,963 2.0 7,233 1.9 

7,815 0.8 743 2.2 1,719 2.1 1,331 2.2 

RECOMlMENDATIONS 

Ambient Air Monitoring. 

The use’pattems for aldicarb suggest that monitoring should occur over a 30- to 45day sampling 
period in either Kern or Kings County. In 1993 a notable increase in aldicarb use occurred in 
Fresno County, indicating that county could be considered, as well, although the 1994 use data 
should be consulted prior to the onset of sampling. Sampling may be conducted during the 
month of April in Kings or Fresno Counties; alternatively, sampling may be conducted in Kern 
County during June. Three to five sampling sites should be selected in relatively high-population 
areas or in areas frequented by people. In any case, sampling sites should be located near cotton 
growing areas. Ambient samples should not be collected from samplers immediately adjacent to 
fields where aldicarb is being applied. At each site, twenty to thirty discrete 24-hour samples 
should be taken during the sampling period. Background samples should be collected in an area 
distant to aldicarb applications. 

Replicate (co-located) samples are needed for five dates at each sampling location. Two 
co-located samplers (in addition to the primary sampler) should be run on those days. The date 
chosen for replicate samples should be distributed over the entire sampling period. They may, ’ 
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but need not be, the same dates at every site. Field blank and spike samples should be collected 
at the same environmental (temperature, humidity, exposure to sunlight) and experimental (air 
tlow rates) conditions as those occurring at the time of ambient sampling. 

Monitoring of an Application Site. 

The use patterns for aldicarb (Table 3) suggest that application-site monitoring should be 
collected during the latter half of May through June, that monitoring be conducted in Kern or 
Kings County, and that monitoring should be associated with applications to cotton. Annually, 
application rates to cotton generally range from 0.5 to 2.0 pounds of active ingredient per acre. 
Therefore, monitoring should be conducted in Kern or Kings Counties from mid-May through 
June and should be related to applications at the highest rate. Aldicarb is extensively applied 
during this period so care should be taken so that nearby applications do not contaminate 
collected samples. 

A three day monitoring period should be established with sampling times as follows: 
Application + 1 hour, followed by one’2-hour sample, one 4-hour sample, two &hour samples 
and two 24-hour samples. A minimum of four samplers should be positioned, one on each side 
of the field. A fifth sampler should be co-located at one position. Since aldicarb is extensively 
used in the area, background samples should collect enough volume (either 12 hours at 
15 liters/minute, or a shorter period with a higher volume pump) to permit a reasonable 

P minimum detection level. Ideally, samplers should be placed a minimum of 20 meters from the 
field. Field blank and field spike samples should be collected at the same environmental 
(temperature humidity, exposure to sunlight) and experimental (similar air flow rates) conditions 
as those occurring at the time of sampling. 

We also request that you provide in the monitoring report: 1) An accurate record of the positions 
of the monitoring equipment with respect to the field, including the distance each monitor is 
positioned away from the edge of the field, 2) an accurate drawing of the monitoring site 
showing the precise location of the meteorological equipment, trees, buildings, and other 
obstacles, 3) meteorological data collected at a minimum of 15-minute intervals including wind 
speed and direction, humidity, and comments regarding degree of cloud cover, 4) the elevation 
of each sampling station with respect to the field, and 6) the orientation of the field with respect 
to North (identified as either true or magnetic North). 

5 
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LOG BOOK 
Project: Aldicarb Application & i 

Project #: C97-007 

I Lo9 1 Sample 1 Date 1 Time 1 I u - uvtllc;iYst 
Comments ne= nartlv rim 

weather 
. - ^..^..^--* 



LOG BOOK 
Project: Aldicarb Application 

Project #: C97-007 



. 

P- LOG BOOK 
Project: Aldicarb Application - ~2 

Project #: C97-007 

Sample 
ID 

Date Time Comments Comments 
0 = overcast 0 = overcast 
PC = partly cloudy PC = partly cloudy 



LOG BOOK 
Project: Aldicarb Application 

Project #: C97-007 

Sample Date 
ID 

/ Time 1 Comments 

weather 
0 = overcast 
pc = partly cloudy 
k = clear 1 taken by 

162 



LOG BOOK 
Project: Aldicarb Ambient - tfl 

Project #: C97-004 

0 = overcast 
pc = partly cloudy 



LOG BOOK 
Project: Aldicarb Ambient 

Project #: C97-004 

I I I I I I 1 
1 weather 

Log Sample Date Time 
0 = overcast 

Number ID 
Comments PC = partly cloudy 

k=clear ltaken by 

K da& 
. 



LOG BOOK 
Project: Aldicarb Ambient 

Project #: C97-004 

I I I I I 

weather 

Lo9 Sample 
0 = overcast 

Date Time Comments 
-’ mber ID 

pc = partly cloudy 
k = clear I taken by NUI 
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Project: Aldicarb Ambient 

Project #: C97-004 

0 = overcast 
PC = partly cloudy 



LOG BOOK 
Project: Aldicarb Ambient - 

Project #: C97-004 -A 
/t%f!x/ 

WI Sample 
Number ID 

Date Time Comments 

weather 
0 = overcast 
PC = partly cloudy 



LOG BOOK 
Project: Aldicarb Ambient 

Project #: C97-004 

Log Sample Date Time Comments 
0 = overcast 

Number ID PC = partly cloudy 
k = clear 1 taken by 

n (&F 
r/q7 qr;o Gf. 4 4 
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I weather 
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ALDICARB APPLICATION #I METEOROLOGICAL DATA (‘,Smin. averages) 

Wind 
Direction 

Wind Barometric Relative (degrees 
Julian Speed Pressure Humidity relative to 

Year Date 1 Time 1 (mph) ITem. FH Wal I I%) I aeo. NI I 
. . ’ 

I 
” 1997 841 01 0.0 -61.3 l-008 77 '95 

1997 I 54 15 0.0 59.3 1008 87 150 
1997 I 34 30 0.0 58.9 1008 88 133 
1997 841 AK -rVl nn "."I GQ c d".", 4 nna I""", oc "JI -43 LlJl 
1997 L, l"", "."I d/V.Y, 1"""I "LI LL I I 
1997 841 11 

I 
51 0.01 58.81 10081 821 1831 

1997 84 130 0.0 58.2 1008 84 156 
1997 84 145 0.0 58.0 1008 88 115 
1997 84 200 0.0 57.7 1008 86 151 
1997 84 215 0.0 58.6 1008 83 211 
1997 84 230 0.0 57.8 1008 86 209 
1997 84 245 0.0 57.1 1008 88 124 
1997 84 300 0.0 56.6 1008 94 121 
1997 84 315 0.0 56.2 1008 93 129 
1997 84 330 0.0 56.3 1008 93 159 
1997 84 345 0.0 56.4 1008 92 159 

415 
430 
445 

1008 92 189 
1008 92 171 
1008 94 166 
1008 94 165 
1008 95 138 
1008 96 80 

.--. 
1997 

sd .- olo 5512 
500 

1997 84 515 0.0 54.8 
1997 84 530 0.0 54.3 1008 97 79 
1997 84 545 0.0 54.3 1008 98 95 
1997 84 600 0.0 54.8 1009 96 96 

t 19971 841 6151 0.01 54.9 10091 961 108 
6301 0.01 54.9 10091 961 109 1997 84 ___ _._ _.._ .___ -- 

1997 84 645 0.0 56.0 1009 ii 120 
1997 84 700 0.0 57.7 1009 93 125 
1997 84 715 0.0 59.0 1009 91 110 
1997 84 730 0.0 60.8 1010 88 137 



ALDICARB APPLICATION #I METEOROLOGICAL DATA ( 

( Julian 1 

:15min. averages) 

Wind 
Direction 

i 

I 

1997 84 1415 0.0 82.9 1007 47 161 
1997 84 1430 0.0 83.7 1007 46 165 
1997 84 1445 0.0 84.4 1007 46 124 

4 1500 0.0 83.8 1006 48 110 
47 103 

19971 8, 4 1845 0.0 74.7 1006 69 28 
19971 84 1900 0.0 74.1 1006 69 32 

4 1915 0.0 73.5 1006 70 29 1997 8,. .- .- I 
1997 84 1930 0.0 72.9 1007 72 34 
1997 84 1945 0.0 72.9 1007 72 33 
1997 84 2000 0.0 71.7 1007 77 201 
1997 84 2015 0.0 71.0 1007 72 341 
1997 84 2030 0.0 71.3 1007 68 323 

1 I I I 

19971 841 20451 0.01 69.51 10071 781 253 
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ALDICARB APPLICATION #I METEOROLOGICAL DATA (Ibmin- nvnran~lc\ 

Wind 

. - . \ . - . . . . . . . - - W.-~-v, 

Wind 
Direction 

Barometric Relative /dearees 

I 19971 841 22301 0.01 66.81 10071 761 3111 

.--. 821 306 
10071 831 309 

19971 8.51 2301 0.01 59.51 1007 88 273 
0.01 58.41 1007 90 325 

1007 89 144 

.--. --- 
1997 85 245 _._ __.. 
1997 85 300 0.0 58.6 .___ 
1997 85 315 0.0 58.6 1007 ii -26 
1997 85 330 0.0 58.4 1007 92 19 , 
1997 85 345 0.0 57.7 1007 91 17 
1997 85 400 0.0 57.9 1007 89 123 

I 
I I 19971 19971 .--. 851 851 -- sool 6151 --- 0.0 54.6 1007 97 312 

._-. 
85 sao 

0.0 55.5 1007 96 300 
1997 0.0 56.0 1007 95 282 
1997 85 645 0.0 57.0 1007 94 183 
1997 85 700 0.0 58.3 1008 92 282 
1997 85 715 0.0 60.0 1008 89 297 



I , 

ALDICARB APPLICATION #I METEOROLOGICAL DATA flbmin. nvnrarrnc\ 

Wind 

--- \.v.- . . ..I s.“.-.gw”, 

Wind 
Direction 

Barometric Relative (degrees 
Julian Speed Pressure Humidity relative to 

Year Date Time (mph) Temp. (F) W4 (%I geo. N) 
1997 85 730 0.0 61.7 1008 86 323 
1997 85 745 0.0 62.8 1008 83 332 
1997 85 800 0.0 63.8 1008 l-m ?I18 _ -._ --- VW " 1" 
1997 85 815 0.0 64.5 1008 80 328 
1997 85 830 0.1 65.7 1008 79 309 
1997 85 845 0.0 68.0 1008 78 200 
1997 85 900 0.0 69.2 1008 76 86 
1997 85 915 0.0 71.7 1008 73 67 

0.01 73.01 1008 73 2ai 
0.01 75 51 1008 71 103 

69 262 
65 122 
85 737 

.- 
1997 851 1130 0.0 79.1 1007 56 
1997 851 1145 0.0 80.0 1007 61 129 
1997 85 1200 0.0 81.9 1007 58 60 
1997 85 1215 0.0 82.5 1007 58 234 

0.0 82.3 1007 57 254 1997) 85) 1230) 
I- 19971 851 12451 0.01 84.71 1006 53 238 

0.01 85 51 1006 43 124 
1006 44 177 

.-_. .- .- 
1997 85 1300 _.- --.- 
1997 85 1315 0.0 84.6 .---, .., .._ 
1997 85 1330 0.0 85.4 10051 451 1641 

\ I I , I I I I 
19971 851 13451 0.01 86.01 10051 43) 258 
19971 851 14001 0.01 85.91 10051 431 206 

L 

19971 851 1415 
19971 851 1430 .-_. 

. .-- 1997 85 1445 -.- --.- 
1997 85 1500 0.0 86.9 .__ I 
1997 85 1515 0.0 88.5 1004 61 139 
1997 85 1530 0.0 86.9 1004 41 115 
1997 85 1545 0.0 87.2 1003 38 266 
1997 85 1600 0.0 86.0 1003 39 114 

I 19971 851 lFJ15l 0.01 85.91 1003) 371 192 
0.01 86.01 10031 381 53 

.--. 
85 

.- .- 
1997 1630 
1997 85 1645 0.0 86.2 1003 39 70 
1997 85 1700 0.0 85.5 1003 39 31 
1997 85 1715 0.0 85.3 1003 39 281 
1997 85 1730 0.01 I 84.41 I 10031 I 401 I 3251 --- 
1997 85 1745 0.01 82.11 10031 441 3331 
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ALDICARB APPLICATION #2 METEOROLOGICAL DATA 115 min. averaae 

Julian 
Year Date Time 

1997 174 2331 
1997 174 2346 
1997 175 1 
1997 175 16 
1997 175 31 
1997 175 46 
1997 175 101 

Wind 

, ~~----- -----a- 

Wind 
Direction 

Barometric Relative (denrees 
Speed 
(mph) 

00 - 
‘-I 3”’ “I 

-.- --.- .v-. 66 284 
0.01 61 61 in041 69 3AA 

0.0 
0.0 
0.0 
0.0 
0.0 

1997 1997 175 175 116 116 0.0 0.0 
1997 1997 175 175 131 131 0.0 0.0 
1997 1997 175 175 146 146 0.0 0.0 
1997 1997 175 175 201 201 0.0 0.0 
1997 1997 175 175 216 216 0.0 0.0 
1997 1997 175 175 231 231 0.0 0.0 
1997 1997 175 175 246 246 0.0 0.0 

- .._ .--. -- -1. 

60.8 1004 70 290 
60.1 1004 72 288 
59.0 1004 74 321 

57.7 1004 80 99 
57.9 1004 79 123 
58.2 1003 77 329 

1003 77 195 
1003 78 79 
1003 80 301 

19971 1751 5311 0.01 54.61 10031 851 213 
19971 1751 5461 0.01 54.51 10031 851 181 

1997 175 746 0.01 66.1 1004 71 240 
1997 175 801 0.01 67.6 1004 66 255 
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ALDICARB APPLICATION #2 METEOROLOGICAL DATA (15 min. averages) 

Year 
199i 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1995 
1997 
1997 
1997 
1997 
1997 
199i 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
199i 

Julian 
Date 

1; 
1; 
1; 
1; 
1; 
1; 
1; 
1; 
1; 
1; 
li 
1; 
li 
1; 
1; 
1; 
li 
1; 
1; 
li 
li 
li 
li 
1; 
li 
li 
1; 
li 
1; 
li 
li 
1; 
1; 
1; 
1; 
li 
li 
li 
1; 
li 
1; 

Wind 

1016 1.0 81.4 
1031 2.2 81.7 
1046 0.8 83.7 
1101 2.1 83.4 
1116 0.4 83.8 
1131 0.0 84.8 
1146 0.1 85.5 
1201 0.0 86.4 
1216 0.0 86.7 
1231 0.0 87.2 
1246 0.0 87.3 
1301 0.0 87.9 
1316 0.0 88.2 
1331 0.0 88.7 
1346 0.0 90.3 
1401 0.0 90.4 

1501 0.0 91.4 
1516 0.0 92.6 
1531 0.0 93.7 
1546 0.0 93.0 
1601 0.0 93.3 
1616 0.0 93.7 
1631 0.0 93.4 
1646 0.0 93.0 
1701 0.0 93.1 

18311 0.01 92.4 

1 Wind 1 
Direction 

Barometric Relative (degrees 
Pressure Humidity relative to 

(hPa1 1 

1004 34 304 
1004 32 318 

1003 32 269 
1003 30 255 
1003 32 257 
1003 28 283 
1003 29 186 
1003 30 228 

1002 24 314 
1002 24 298 

1001 25 274 
1001 25 302 
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ALDICARB APPLICATION #2 METEOROLOGICAL DATA IIS min avcwana 

-\ / 

-- -_-----_-__. \” . . . . . . . I.V.U3” 

Wind 

Wind 
Direction 

Barometric Relative ldearees 
Julian Speed Temp. 

Year Date Time (mph) F’ 
1997 176 616 nn 
1997 176 631 _._ 
1997 176 646 0.0 --.. 
1997 176 701 0.0 62.5 
1997 176 716 0.0 64.1 
1997 176 731 0.0 65.2 

Pressur 
lhPa\ \--a ‘I \ ‘“I 3”“. ‘., 

-.- i7.5 1001 82 240 
nnl 59.1 1001 83 147 

!iQ 7 1001 87 126 .-- 
1001 85 185 
1001 81 255 

1997 . . ..- 
1997 176 901 78.1 .___ 
1997 176 916 0.0 80.3 1002 
1997 176 931 0.0 81.2 1002 

I 
_-.- --- 

1997 176 10011 0.0 84.6 1002 
1997 176 10161 0.0 85.7 1002 _-- 38 311 

1997 176 1031 0.0 87.1 1002 32 322 
1997 176 1046 0.0 89.2 1002 29 299 
1997 176 1101 0.0 89.8 1002 28 317 

I 19971 1761 1431 I 0.01 96.81 10001 281 3191 

‘S) 
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ALDICARB APPLICATION #2 METEOROLOGICAL DATA (15 min. average 

Julian 

Wind 
Direction 

Wind Barometric Relative (degrees 
Speed Temp. Pressure Humiditv relative to 
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ALDICARB APPLICATION #2 METEOROLOGICAL DATA 11.5 min avnranne\ 

Julian 
Wind 
Speed Temp. 

Year I Date I Time (mph) (F) (hP4 (%) geo. N) 
1352 0.0 93.5 1001 24 299 

” . . I”” I 

-.- 95.5 1001 321 
nnl 96.2 1000 23 320 

1000 24 327 
innnl 26 143 

--- 26 256 
19971 177 1537 0.0 96.0 1000 25 297 
19971 177 1552 0.0 95.1 1000 27 215 

I 19971 1771 18221 0.01 86.71 9991 341 3091 
1997 177 1837 0.0 85.9 999 36 306 
1997 177 1852 0.0 85.8 999 42 307 

1997 177 2052 n 01 -.- 7841 . -. . innnl . --- 461 
I 

1997 177 2107 0.21 77.71 10001 42 *-I 
3141 

%i 
1997 177 2122 1.3 77.6 1000 34 310 
1997 177 2137 1.5 76.9 1000 31 306 
1997 177 2152 0.1 75.5 1001 34 315 

I 19971 1771 23521 0.21 66.81 10011 541 3091 
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ALDICARB APPLICATION #2 METEOROLOGICAL DATA (15 min. averas 

rr Julian 
Wind 
Speed Temp. 

Time (mph) F) 
7 0.1 66.1 

22 0.2 66.1 
37 0.2 65.E 
52 0.8 64.E 

107 3.8 64.4 
122 2.2 64.5 

Barometric 
Pressure 

WW 
1001 
1001 
1001 
1001 
1001 
1001 
1001 
1001 
1001 
1001 
1004 
1004 
1004 
1004 
1004 
1004 
1004 
1004 
1004 
1004 
1004 
1004 
1004 
1004 
1004 
1004 
1004 
1004 
100: 
100: 
100: 
100: 
1002 
100: 
100: 
100: 
100: 
1001 
100; 
100; 
100; 

Relative 
Humidity 

rw 
5E 
54 

Wind 
Direction 
(degrees 
relative to 

geo. N) 
31: 
31E 
32i 
32: 
32C 
3oc 
30; 
32t 
321 
31i 
311 
25: 
29: 
23: 
234 
29: 
25: 
28E 
23E 
27E 
27t 
3oc 
291 
27( 
24E 

5i 
14c 
12i 
6; 
8s 

171 
8E 

19f 
8E 

122 
9: 

26' 
141 
IO! 
21r 
23: 

1997 17t 
1997 17E EE 1997 17E 
1997 17f 
1997 17E 
1997 17E 
1997 17e 
1997 17E 
1997 . 17t 
1997 17E 
1997 17E 
1997 17e 

e 1997 17E 
1997 17E 
1997 17t 
1997 17E 
1997 17E 
1997 17E 
1997 17t 
1997 17t 
1997 17E E 1997 *17f 
1997 17E 
1997 17E 

- 
10481 0.11 8' E - 
11031 0.01 a31 

1433 0.0 89.f 
1448 0.0 89.: 
1503 0.0 90.f 
1518 0.0 89.t 
1533 0.0 89.; 
1548 0.0 90.2 
1603 0.0 89.t 
1618 0.0 90.: 
16331 0.01 89.! 

5E 
57 
57 
5E 

5E 
57 
57 
42 
4; 
4: 
42 
41 
4c 
37 
3E 
3E 
32 
3c 
2E 
25 
2: 
2: 
2E 
2: 
2E 
24 
2; 
2c 
15 
2c 
21 
21 
2c 
21 
2c 
2: 
2: 
2L 



ALOICARB APPLICATION #2 METEOROLOGICAL DATA 115 min. averaae . 

Wind 

Wind 
Direction 

Rarnmotric Rolntivn ldPtXWW7l~ 

1997 179 33 1.4 62.2 1003 69 278 
1997 179 48 3.6 62.2 1003 68 256 
1997 179 103 2.6 61.6 1003 69 339 
1997 179 118 1.7 60.7 1003 71 333 
1997 179 133 1.8 60.1 1004 71 311 
1997 179 148 1.0 59.5 1004 72 306 
1997 179 a59 3.9 63.1 1005 63 338 

6.2 67.5 1006 55 339 
.--. I I 

19971 ifil &I 
L- 


